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Prefaceȱ
Theȱ 9thȱEuropeanȱConferenceȱonȱMarineȱNaturalȱProductsȱ (ECMNP)ȱ inȱGlasgowȱ followsȱ itsȱ
predecessorsȱinȱLaȱTojaȱ(2013),ȱTjärnöȱ(2011),ȱPortoȱ(2009),ȱIschiaȱ(2007),ȱParisȱ(2005),ȱElmauȱ(2002),ȱ
SantiagoȱdeȱCompostelaȱ(1999),ȱandȱAthensȱ(1997).ȱTheȱfirstȱeventȱinȱAthensȱinȱ1997ȱwasȱsupportedȱ
byȱ theȱ5thȱEuropeanȱFrameworkȱProgramȱandȱ theȱTrainingȱandȱMobilityȱofȱResearchersȱ fundingȱ
moreȱthanȱ50ȱfellowshipsȱwhichȱcontinuedȱtoȱtheȱ4thȱConference.ȱFromȱtheȱ4thȱConferenceȱinȱParisȱ
toȱ theȱ8thȱConferenceȱ inȱLaȱToja,ȱ theȱmeetingsȱwereȱselfȬfinancedȱbutȱequallyȱsuccessfulȱwithȱ theȱ
precedingȱevents.ȱTheȱ9thȱECMNPȱinȱGlasgowȱheldȱonȱtheȱ30thȱofȱAugustȱtoȱtheȱ3rdȱofȱSeptemberȱ
2015ȱwasȱpartlyȱsupportedȱbyȱthreeȱEUȬFP7ȱconsortia:ȱSeaBioTech,ȱBlueGenics,ȱandȱPharmaSea.ȱ
TheȱfirstȱEuropeanȱConferenceȱonȱMarineȱNaturalȱProductsȱ(ECMNP)ȱwasȱinitiatedȱinȱ1997ȱfromȱ
AthensȱandȱorganisedȱbyȱProfessorȱVassiliousȱRoussis.ȱAfterȱrealisingȱthatȱEuropeanȱyoungȱscientistsȱ
wereȱnotȱableȱtoȱattendȱitsȱmajorȱinternationalȱcounterpartȱwhichȱwasȱmostlyȱgracedȱbyȱmoreȱseniorȱ
scientists,ȱ theȱorganisersȱofȱ theȱECMNPȱhaveȱ focusedȱ theirȱattentionsȱonȱstimulatingȱ theȱyoungerȱ
generationȱofȱscientistsȱ inȱ theȱareasȱofȱmarineȱchemistryȱ toȱpromoteȱactiveȱ interactionȱandȱ futureȱ
collaborationȱaroundȱtheȱglobe.ȱInȱtheȱEuropeanȱconferenceȱseries,ȱyoungȱscientistsȱpresentedȱtheirȱ
workȱ toȱ getȱ theȱ experienceȱ ofȱ anȱ internationalȱ scientificȱ atmosphereȱ byȱ sharingȱ theȱ stageȱwithȱ
outstandingȱseniorȱexpertsȱinȱtheȱfieldȱwhoȱdeliveredȱtheȱplenaryȱlectures.ȱItȱisȱworthȱmentioningȱthatȱ
inȱ thisȱyearsȱconference,ȱweȱhadȱ theȱparticipationȱofȱ94ȱPhDȱstudentȱresearchersȱwhichȱ isȱ50%ȱofȱ ȱ
theȱ entireȱ attendance,ȱ 37ȱpostdocȱ scientists;ȱ 36ȱ seniorȱ researchers;ȱ asȱwellȱ asȱ theȱparticipationȱofȱ ȱ
21ȱindustryȱexpertsȱfromȱaroundȱEuropeȱandȱtheȱUSȱwhichȱincludedȱPharmaMarȱSAȱ(Spain),ȱIngenzaȱ
Ltdȱ(UK),ȱBioȬProdictȱBVȱ(TheȱNetherlands),ȱMarineȱBiopolymersȱLimitedȱ(UK),ȱMatísȱohfȱ(Iceland),ȱ
BiosortiaȱPharmaceuticalsȱ(USA),ȱAxxamȱSpAȱ(Italy),ȱApivitaȱSAȱ(Greece),ȱPharmaqȱASȱ(Norway),ȱ
NanotecMarinȱGmbHȱ(Germany),ȱandȱSeaLifeȱPharmaȱGmbHȱ(Austria).ȱ
Aȱ oneȬdayȱ freeȱ preȬconferenceȱworkshopȱwasȱ offeredȱ forȱ theȱ firstȱ timeȱ toȱ 40ȱ earlyȱ careerȱ
researchers.ȱTheȱworkshopȱwasȱhostedȱbyȱ theȱStrathclydeȱ InstituteȱofȱPharmacyȱ andȱBiomedicalȱ
Sciences,ȱorganisedȱandȱledȱbyȱSeaBioTechȱwithȱsupportȱfromȱBIOCOMȱAG,ȱBerlinȱandȱPharmaSea.ȱ
Theȱaimȱofȱtheȱworkshopȱisȱtoȱintegrateȱandȱdisseminateȱtheȱprojectȱobjectivesȱandȱmethodologiesȱofȱ
fiveȱ marineȱ biotechnologyȱ FP7ȱ consortiaȱ (MicroB3,ȱ MaCumBa,ȱ BlueGenics,ȱ PharmaSeaȱ andȱ
Seabiotech)ȱtoȱyoungerȱscientistsȱinvolvedȱinȱmarineȱresearch.ȱThisȱwasȱinȱlineȱwithȱtheȱobjectivesȱofȱ
theȱECMNPȱinȱpromotingȱMarineȱNaturalȱProductsȱResearchȱtoȱaȱyoungerȱgenerationȱofȱscientists.ȱ
Afterȱ18ȱyearsȱandȱeightȱevents,ȱitȱisȱmostȱinspiringȱandȱupliftingȱtoȱperceiveȱthatȱmanyȱofȱtheȱ
youngȱscientistsȱinȱtheȱinitialȱeventsȱareȱnowȱestablishedȱandȱleadingȱactiveȱgroupsȱinȱtheȱEuropeanȱ
marineȱresearchȱcommunity.ȱTheȱEuropeanȱconferenceȱisȱorganizedȱeveryȱtwoȱyearsȱalternatingȱwithȱ
theȱGordonȱConferencesȱonȱMarineȱNaturalȱProductsȱwhileȱtheȱinternationalȱMaNaProȱSymposia,ȱ
whichȱremainsȱtheȱmostȱimportantȱappointmentȱforȱallȱscientistsȱinterestedȱinȱMarineȱChemistry,ȱareȱ
heldȱeveryȱthreeȱyears.ȱ ȱ TheȱconferenceȱinȱGlasgowȱwelcomedȱ188ȱparticipantsȱfromȱaroundȱEuropeȱ
butȱwasȱalsoȱveryȱ internationalȱwithȱscientistsȱ fromȱUS,ȱBrazil,ȱChile,ȱCostaȱRica,ȱAustralia,ȱNewȱ
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Zealand,ȱKenya,ȱSouthȱAfrica,ȱEgypt,ȱSaudiȱArabia,ȱIndonesia,ȱMalaysia,ȱThailand,ȱMyanmar,ȱSouthȱ
Korea,ȱandȱChina.ȱUnderȱtheȱtheme:ȱTheȱseaȱasȱsustainableȱsourceȱofȱnewȱmedicineȱandȱrenewableȱ
energy,ȱourȱtargetȱaudienceȱincludedȱscientistsȱbothȱfromȱacademiaȱandȱindustryȱworkingȱnotȱonlyȱ
inȱtheȱfieldȱofȱmarineȱnaturalȱproductȱchemistryȱbutȱalsoȱpharmacology,ȱmicrobiology,ȱbiotechnology,ȱ
andȱecology.ȱTheȱconferenceȱhighlightedȱ theȱevolutionȱofȱmarineȱnaturalȱproductsȱchemistryȱ toȱaȱ
multiȬdisciplinaryȱ fieldȱofȱ research.ȱTogetherȱwithȱ theȱ threeȱEUȬFP7ȱ consortia,ȱ thisȱ conferenceȱ inȱ
Glasgowȱ wasȱ ledȱ byȱ theȱ Universityȱ ofȱ Strathclydeȱ andȱ jointlyȱ organizedȱ withȱ threeȱ Scottishȱ
Universities:ȱtheȱUniversityȱofȱAberdeen,ȱHeriotȬWattȱUniversityȱandȱUniversityȱofȱHighlandsȱandȱ
Islands;ȱ alongȱ withȱ theȱ Phytochemicalȱ Societyȱ ofȱ Europe.ȱ Theȱ threeȱ industryȬfocusedȱ EUȬFP7ȱ
consortiaȱbeingȱunderȱtheȱsameȱmarineȱbiotechnologyȱumbrellaȱaimedȱtoȱincreaseȱtheȱinvolvementȱ
andȱparticipationȱofȱSMEȱinȱthisȱconferenceȱthroughȱoralȱandȱposterȱpresentations.ȱThereȱwereȱfiveȱ
plenaryȱlectures,ȱ11ȱinvitedȱspeakers,ȱ43ȱcompetitivelyȱchosenȱoralȱpresentations,ȱandȱ123ȱposters.ȱWeȱ
hadȱplenaryȱandȱ invitedȱspeakersȱfromȱbothȱ theȱ IndustryȱandȱAcademia.ȱThereȱwereȱ tenȱsessionsȱ
chairedȱbyȱleadingȱscientistsȱinȱtheirȱrespectiveȱfields:ȱProfessorȱPeterȱProkschȱonȱChemicalȱEcologyȱ
forȱsessionȱ1;ȱProfessorȱWilliamȱFenicalȱonȱDeepȱSeaȱandȱPolarȱResearchȱforȱsessionȱ2;ȱDr.ȱEfstathiaȱ
IoannouȱonȱMarineȱToxinsȱandȱBioassaysȱ forȱsessionȱ3;ȱProfessorȱRonaldȱQuinnȱonȱDereplicationȱ
Metabolomics,ȱandȱRationalȱApproachesȱtoȱBioprospectingȱforȱsessionȱ4;ȱProfessorȱAnakeȱKijjoaȱonȱ
IsolationȱandȱStructureȱElucidationȱforȱsessionȱ5;ȱProfessorȱLindaȱHarveyȱonȱIndustrialȱBiotechnology,ȱ
PolymersȱandȱBiomoleculesȱ forȱsessionȱ6;ȱDr.ȱCarmenȱCuevasȱonȱOrganicȱSynthesisȱforȱsessionȱ7;ȱ
ProfessorȱGabrielȱKoenigȱonȱBiosynthesisȱofȱMarineȱNaturalȱProductsȱ inȱMicrobesȱ forȱ sessionȱ 8;ȱ
ProfessorȱHartmutȱLaatschȱonȱMarineȱMicrobes/Fungiȱonȱsessionȱ9;ȱandȱProfessorȱMarcelȱJasparsȱonȱ
MarineȱPolicyȱforȱsessionȱ10.ȱTheȱsessionȱonȱMarineȱPolicyȱwasȱputȱtogetherȱandȱwasȱdeliveredȱbyȱ
expertsȱtoȱprovideȱgreaterȱawarenessȱonȱinternationalȱlawsȱofȱbioprospectingȱcoveredȱbyȱUNCLOSȱ
(UnitedȱNationsȱConventionȱ onȱ theȱ Lawȱ ofȱ theȱ Sea)ȱ andȱ theȱNagoyaȱ Protocol.ȱEachȱ dayȱ ofȱ theȱ
conferenceȱwasȱopenedȱbyȱaȱplenaryȱlectureȱwhileȱeveryȱsessionȱstartedȱwithȱanȱinvitedȱlectureȱfromȱ
anȱ establishedȱ scientistȱ andȱ progressedȱ onȱ withȱ fiveȱ 10Ȭminȱ oralȱ presentationsȱ fromȱ earlyȱ ȱ
careerȱresearchers.ȱ
Professorȱ Dr.ȱ Joernȱ Pielȱ fromȱ ETHȱ Zurichȱ gaveȱ theȱ openingȱ plenaryȱ whichȱ appropriatelyȱ
providedȱtheȱmarineȱnaturalȱproductsȱresearchȱcommunityȱwithȱinsightsȱintoȱtheȱfunctionȱofȱbacteriaȱ
inȱ variousȱ sponges.ȱHeȱ presentedȱ examplesȱ ofȱ biosyntheticȱ studiesȱ onȱ selectedȱ spongeȱ naturalȱ
productsȱandȱtheirȱpracticalȱimplicationsȱforȱtheȱgenerationȱofȱsustainableȱproductionȱsystems.ȱTheȱ
keyȱwordȱsustainabilityȱ ledȱ toȱ theȱecologyȱ topicsȱ forȱ theȱ firstȱdayȱofȱ theȱconference.ȱDr.ȱ Joanneȱ
Porterȱ fromȱHeriotȬWattȱUniversityȱ steeredȱ theȱmarineȱ ecologyȱ sessionȱ pointingȱ outȱ theȱmarineȱ
ecologicalȱperspectiveȱonȱfutureȱexploitationȱofȱmarineȱnaturalȱproducts.ȱDr.ȱPorterȱfocusedȱonȱtheȱ
underȬinvestigatedȱ phylumȱ Bryozoaȱ withȱ theȱ discoveryȱ andȱ developmentȱ ofȱ bryostatinȱ fromȱ
unculturedȱEndobugulaȱ sertulaȱbacteriumȱ associatedȱwithȱ larvaeȱofȱBugulaȱneritina.ȱTheȱ ecologicalȱ
interactionȱ ultimatelyȱ leadsȱ toȱ theȱ identificationȱ ofȱ aȱ widerȱ rangeȱ ofȱ novelȱ compoundsȱ byȱ
investigatingȱtheȱorganismsȱgrowthȱstrategies.ȱCloseȱworkingȱrelationshipsȱbetweenȱchemistsȱandȱ
marineȱecologistsȱisȱlikelyȱtoȱleadȱtoȱaȱdeeperȱunderstandingȱofȱtheȱfunctionalȱroleȱofȱcompoundsȱinȱ
theȱmarineȱenvironment.ȱTopicsȱforȱshortȱoralȱpresentationsȱfollowedȱtheȱtrendȱforȱdiscussionȱonȱtheȱ
roleȱ ofȱ secondaryȱ metabolitesȱ inȱ defenceȱ andȱ evolution,ȱ chemicalȱ interactionsȱ betweenȱ toxicȱ
microalgaeȱandȱMediterraneanȱbenthicȱdiatoms,ȱasȱwellȱasȱdualȱ inductionȱofȱmicrobialȱsecondaryȱ
metabolitesȱ byȱ fungal/bacterialȱ coȬcultivation.ȱ Professorȱ Conxitaȱ Avilaȱ fromȱ theȱ Universityȱ ofȱ
BarcelonaȱexpandedȱtheȱtopicȱonȱchemicalȱecologyȱtoȱtheȱAntarcticȱregionȱbyȱdemonstratingȱtheȱhighȱ
biologicalȱandȱchemicalȱdiversityȱfoundȱinȱtheȱextremeȱandȱuniqueȱmarineȱenvironment.ȱThisȱwasȱ
complementedȱ byȱ theȱ oralȱ presentationsȱ onȱ theȱ isolationȱ andȱ bioactivityȱ screeningȱ ofȱ uniqueȱ
compoundsȱ andȱ extractsȱ fromȱ bothȱ deepȱ seaȱ andȱ Polarȱ Regions.ȱ Chemicalȱ diversityȱ canȱ beȱ ȱ
bioȬprospectedȱthroughȱinnovativeȱbioassaysȱlikeȱusingȱzebrafishȱasȱaȱbiomedicallyȱrelevantȱmodelȱ
forȱfunctionalȱgenomicsȱandȱinȱvivoȱdrugȱdiscoveryȱasȱintroducedȱbyȱDr.ȱCamillaȱEsguerraȱfromȱtheȱ
UniversityȱofȱOslo.ȱDr.ȱEsguerraȱdescribedȱtheȱinȱvivo,ȱmicrogramȬscale,ȱhighȬthroughputȱbioassaysȱ
basedȱonȱzebrafishȱembryosȱandȱlarvaeȱforȱaȱrapid,ȱsystematicȱidentification,ȱandȱpharmacologicalȱ
characterizationȱ ofȱ bioactiveȱ naturalȱ products.ȱ Shortȱ oralȱ presentationsȱ onȱ theȱ sessionȱ coveredȱ
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mechanismȱofȱactionȱofȱpotentialȱnovelȱantiȬcancerȱagentsȱandȱmicroalgalȱtoxins.ȱTheȱfirstȱdayȱendedȱ
withȱaȱplenaryȱlectureȱbyȱProfessorȱHeinzȱSchröderȱfromȱtheȱJohannesȱGutenbergȱUniversityȱofȱMainz.ȱ
ProfessorȱSchröderȱintroducedȱtheirȱpioneeringȱworkȱwithȱProfessorȱWernerȱMuellerȱonȱtheȱutilisationȱofȱ
bioȬsilicaȱandȱtheȱenzymeȱsilicateinȱinȱtheȱsynthesisȱofȱpolymericȱsilicaȱforȱtheȱdevelopmentȱofȱnovelȱ
bioinspiredȱmaterialsȱforȱdiverseȱapplicationsȱinȱnanoȬopticsȱandȱnanoȬbiotechnology.ȱ
Theȱsecondȱdayȱofȱtheȱconferenceȱfocusedȱonȱtheȱchemistryȱofȱnewȱbioactiveȱnaturalȱproductsȱ
andȱtheȱrationalȱapproachȱofȱbioprospectingȱthem.ȱItȱcommencedȱwithȱtheȱplenaryȱlectureȱbyȱDr.ȱGuyȱ
CarterȱfromȱBiosortiaȱPharmaceuticalsȱwhichȱpresentedȱtheȱindustrysȱviewȱonȱdrugȱdiscoveryȱfromȱ
marineȱnaturalȱproductsȱ(MNP).ȱScreeningȱofȱMNPȱforȱpharmaceuticalȱdiscoveryȱbecameȱtheȱfocusȱ
ofȱmanyȱacademicȱgroups,ȱbutȱonlyȱaȱ fewȱPharmaȱ companiesȱhaveȱ takenȱ theȱplunge.ȱDr.ȱCarterȱ
highlightedȱ remarkableȱdevelopmentsȱandȱ successȱ storiesȱofȱMNPȱgoingȱ intoȱ theȱpharmaceuticalȱ
industrialȱpipeline.ȱProfessorȱKristianȱFogȱNielsenȱfromȱtheȱTechnicalȱUniversityȱofȱDenmarkȱopenedȱ
theȱ sessionȱ onȱ dereplicationȱ andȱ metabolomicsȱ withȱ theȱ applicationȱ ofȱ highȱ resolutionȱ massȱ
spectrometryȱandȱmassȱfragmentationȱlibrariesȱtoȱassistȱinȱtheȱdiscoveryȱofȱnovelȱcompoundsȱwhichȱ
isȱvitalȱforȱstrainȱprioritizationȱforȱfurtherȱisolationȱwork.ȱTargetȬdirectedȱdereplicationȱapproachesȱ
thatȱefficientlyȱaccelerateȱtheȱisolationȱofȱbioactiveȱcompoundsȱwereȱintroducedȱduringȱtheȱsession.ȱ
Thisȱ includedȱmetabolomicsȱ toolsȱutilisingȱ bothȱNMRȱ spectroscopyȱ andȱmassȱ spectrometryȱ thatȱ
couldȱbeȱfurtherȱvisualisedȱthroughȱmolecularȱnetworkingȱofȱtheȱmassȱfragmentationȱdata.ȱGenomeȱ
sequencingȱ techniquesȱwasȱ alsoȱ shownȱ toȱ evaluateȱ theȱpotentialȱofȱ isolatesȱ toȱproduceȱbioactiveȱ
compoundsȱ byȱ screeningȱ theȱpresenceȱ ofȱ genesȱ encodingȱ forȱ nonȬribosomalȱpeptideȱ synthetasesȱ
(NRPSs)ȱandȱpolyketideȱsynthasesȱ(PKSs).ȱFurtherȱonȱtoȱtheȱ isolationȱandȱstructureȱelucidationȱofȱ
bioactiveȱsecondaryȱmetabolites,ȱDr.ȱTeodorȱParellaȱfromȱtheȱAutonomousȱUniversityȱofȱBarcelonaȱ
presentedȱexcitingȱnovelȱ2DȱNMRȱtechniquesȱthatȱincreasedȱsignalȱresolutionȱtoȱelucidateȱcomplexȱ
structuresȱbyȱcollapsingȱtypicalȱprotonȱmultipletȱresonances.ȱNMR,ȱmassȱspectrometry,ȱandȱcircularȱ
dichroismȱtechniquesȱtoȱsolveȱstereochemistryȱandȱabsoluteȱconfigurationȱofȱsmallȱmoleculesȱwereȱ
furtherȱdelvedȱintoȱthroughȱtheȱshortȱoralȱpresentations.ȱTheȱsubsequentȱsessionsȱdealtȱwithȱscaleȬupȱ
productionȱofȱbioactiveȱmoleculesȱthroughȱindustrialȱbiotechnologyȱandȱorganicȱsynthesis.ȱ
Marineȱnaturalȱproductsȱdoȱnotȱonlyȱconsistȱofȱsmallȱmoleculesȱbutȱasȱwellȱasȱlargerȱpolymersȱ ȱ
(e.g.,ȱpolysaccharides)ȱandȱbiomoleculesȱwhichȱwereȱ themesȱunderȱ industrialȱbiotechnology.ȱTheȱ
sessionȱwasȱprecededȱbyȱtheȱlectureȱofȱProfessorȱGuðmundurȱÓliȱHreggviðssonȱfromȱtheȱUniversityȱ
ofȱ Icelandȱ onȱ theȱ applicationȱ ofȱnovelȱ enzymesȱ fromȱ thermophilicȱmicroorganismȱ inȱmacroalgalȱ
biorefineries.ȱTheȱsessionȱwasȱdominatedȱbyȱcollaborativeȱworkȱwithȱindustry.ȱTheȱsessionȱcoveredȱ
scaleȬupȱ productionȱ ofȱ smallȱmoleculesȱ inȱmicrobesȱ andȱ proteinȱ engineeringȱ ofȱ novelȱ enzymesȱ
throughȱsophisticatedȱsoftwareȱplatformsȱ toȱdevelopȱ fasterȱbiosyntheticȱ routesȱ forȱbioȬȱandȱ smallȱ
molecules.ȱParallelȱ toȱ bioprocessingȱ technology,ȱ organicȱ synthesisȱ isȱ toȱdateȱ stillȱwidelyȱusedȱ toȱ
increaseȱtheȱyieldȱofȱbioactiveȱmetabolitesȱasȱwellȱasȱforemostȱtoȱoptimiseȱtheȱbioactivityȱofȱaȱmolecule.ȱ
Dr.ȱGordonȱFlorenceȱfromȱtheȱUniversityȱofȱStȱAndrewsȱcommencedȱtheȱsessionȱonȱorganicȱsynthesisȱbyȱ
presentingȱhisȱworkȱonȱtheȱsynthesisȱofȱoxazoleȬcontainingȱnaturalȱproductsȱandȱtheȱdevelopmentȱofȱ
naturalȱproductȱ inspiredȱinhibitorsȱofȱT.ȱbrucei.ȱTheȱsessionȱexemplifiedȱtheȱorganicȱsynthesisȱofȱsomeȱ
bioactiveȱanaloguesȱforȱstructureȬactivityȬrelationshipȱ(SAR)ȱstudiesȱasȱwellȱasȱtheȱfurtherȱapplicationȱ
ofȱmetabolomicsȱinȱtargetingȱdrugȱleadȱcrypticȱanalogues.ȱOneȱoralȱcontributionȱpresentedȱtheȱuseȱofȱ
syntheticȱstandardsȱtoȱcarryȱoutȱJȬbasedȱconfigurationalȱanalysisȱwhichȱplaysȱanȱimportantȱroleȱinȱ
SARȱanalysis.ȱ
Theȱthemeȱforȱtheȱthirdȱdayȱofȱtheȱconferenceȱwasȱonȱnaturalȱproductsȱfromȱmarineȱmicrobes.ȱ
Theȱ finalȱdayȱofȱ theȱconferenceȱwasȱopenedȱwithȱaȱplenaryȱ lectureȱbyȱProfessorȱWilliamȱGerwickȱ
fromȱUniversityȱofȱCaliforniaȱSanȱDiego,ȱhighlightingȱhisȱworkȱonȱcyanobacteria.ȱProfessorȱGerwickȱ
introducedȱanȱ innovativeȱapproachȱ toȱdiscoverȱnewȱdrugȱ leadsȱwhichȱ involvesȱaȱ combinationȱofȱ
technologiesȱ i.e.,ȱ genomeȬbasedȱ information,ȱmassȱ spectrometryȬbasedȱMolecularȱNetworks,ȱ andȱ
syntheticȱmedicinalȱchemistry.ȱHeȱhasȱdescribedȱthisȱasȱaȱTopȱDownȱversusȱBottomȱUpȱapproach.ȱ
Forȱ theȱ sessionȱ onȱ biosynthesis,ȱ ProfessorȱAngeloȱ Fontanaȱ fromȱ theȱNationalȱ ResearchȱCouncilȱ ȱ
Italyȱ describedȱ hisȱ workȱ onȱ theȱ biosynthesisȱ ofȱ secondaryȱmetabolitesȱ inȱmarineȱ diatomsȱ andȱ
dinoflagellates,ȱuseȱofȱphytoplanktonȱ forȱdevelopmentȱofȱnewȱdrugsȱasȱwellȱasȱ theȱelucidationȱofȱ
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biochemicalȱpathwaysȱrelatedȱtoȱtheȱproductionȱofȱrenewableȱenergyȱwhichȱwasȱveryȱappropriateȱtoȱ
theȱthemeȱofȱtheȱconference.ȱTheȱsessionȱcontinuedȱwithȱtheȱintroductionȱofȱmetagenomicsȱapproachȱ
toȱbioprospectȱmicroorganismsȱpossessingȱlargeȱnumberȱofȱgenesȱfromȱmetabolicȱpathwaysȱrelevantȱ
forȱ biotechnology,ȱ whileȱ furtherȱ techniquesȱ wereȱ putȱ togetherȱ toȱ identifyȱ novelȱ biosyntheticȱ
pathwaysȱinȱuncultivatedȱspongeȱsymbionts.ȱTheȱlastȱscientificȱsessionȱexploredȱonȱbioactiveȱbacterialȱ
andȱfungalȱsecondaryȱmetabolitesȱfromȱextremeȱmarineȱenvironments.ȱProfessorȱAlanȱDobsonȱfromȱ
UniversityȱofȱCorkȱledȱtheȱsessionȱwithȱhisȱshortȱlectureȱonȱminingȱnovelȱbioactiveȱcompoundsȱfromȱ
spongeȬassociatedȱ microorganismsȱ forȱ biopharmaceuticalȱ applicationsȱ byȱ utilisingȱ genomic,ȱ
metagenomic,ȱandȱcultureȬbasedȱapproaches.ȱTheȱshortȱoralȱpresentationsȱlookedȱintoȱtheȱchemicalȱ
diversityȱofȱbioactiveȱnaturalȱproductsȱfromȱmarineȱmicrobesȱisolatedȱfromȱvariousȱmarineȱsources.ȱ
Theȱfinalȱsessionȱofȱtheȱconferenceȱhighlightedȱtheȱimportanceȱofȱrecentȱchangesȱinȱmarineȱpolicyȱ
andȱtheȱpotentialȱimpactȱonȱcarryingȱoutȱnaturalȱproductsȱdiscoveryȱandȱexploitation.ȱTheȱsessionȱ
wasȱstructuredȱintoȱthreeȱinvitedȱpresentationsȱfollowedȱbyȱanȱextendedȱopenȱdiscussion.ȱDr.ȱThomasȱ
Vanagtȱ fromȱ eCoastȱ Belgiumȱ introducedȱ theȱ topicȱ ofȱ theȱ Nagoyaȱ Protocolȱ andȱ explainedȱ theȱ
obligationsȱonȱscientistsȱtoȱensureȱtheyȱhaveȱlegalȱcertaintyȱoverȱtheȱmaterialsȱcollectedȱfromȱwithinȱ
nationalȱ jurisdictions.ȱThisȱwasȱ complementedȱwithȱaȱpresentationȱbyȱProfessorȱ Jasparsȱ fromȱ theȱ
UniversityȱofȱAberdeenȱonȱtheȱrecentȱdecisionȱbyȱtheȱUNȱtoȱdevelopȱaȱnewȱimplementingȱagreementȱ
toȱtheȱUNȱConventionȱonȱLawsȱofȱtheȱSeaȱcoveringȱtheȱfairȱandȱequitableȱuseȱofȱbiodiversityȱfromȱ
areasȱbeyondȱnaturalȱjurisdiction.ȱHeȱgaveȱthreeȱdifferentȱscenariosȱwhereȱsuchȱanȱagreementȱmightȱ
beȱemployedȱandȱaȱscientificȱrationaleȱjustifyingȱtheȱpreferredȱoptionȱpresented.ȱDr.ȱOlgaȱGenilloudȱ
fromȱFundacionȱMedinaȱSpainȱpresentedȱanȱindustrialȱviewȱofȱaccessȱandȱbenefitȱsharingȱgainedȱfromȱ
aȱnumberȱofȱyearsȱworkingȱ inȱ theȱpharmaceuticalȱ industry.ȱThisȱ sessionȱ endedȱwithȱ aȱvigorousȱ
discussionȱ inȱwhichȱ someȱ pointsȱwereȱ clarifiedȱwhileȱ othersȱ raisedȱ furtherȱ discussionȱwithȱ theȱ
relevantȱpolicyȱadvisoryȱcommittees.ȱ
Theȱ conferenceȱ culminatedȱwithȱaȱplenaryȱ lectureȱbyȱ theȱPhytochemicalȱSocietyȱofȱEuropesȱ
Brukerȱ awardȱ prizeȱwinner,ȱ ProfessorȱRoussisȱ ofȱ theȱUniversityȱ ofȱAthens.ȱHeȱ gaveȱ aȱ fabulousȱ
presentationȱonȱtheȱsearchȱforȱalgalȱmetabolitesȱwithȱbiomedicalȬbiotechnologicalȱpotentialȱfromȱtheȱ
easternȱMediterranean.ȱTheȱpresentationȱperfectlyȱencapsulatedȱmanyȱofȱtheȱthemesȱaddressedȱbyȱ
theȱconference:ȱhowȱanȱunderstandingȱofȱtheȱtaxonomyȱandȱchemicalȱecologyȱofȱanȱorganismȱmayȱ
assistȱ inȱ theȱ directedȱ searchȱ forȱ newȱ productsȱ andȱ processes;ȱ howȱ sophisticatedȱ analyticalȱ andȱ
bioinformaticȱ techniquesȱcanȱ speedȱ theȱprocessȱofȱdiscoveryȱandȱ finallyȱhowȱsuchȱmaterialsȱmayȱ ȱ
findȱ applicationsȱ inȱ aȱ rangeȱofȱ fieldsȱ fromȱpharmaceuticalsȱ throughȱ antifoulantsȱ toȱbiomedicallyȱ
importantȱmaterials.ȱ
Theȱ9thȱECMNPȱ inȱGlasgowȱwasȱsuccessfulȱandȱmetȱ itsȱobjectiveȱ toȱpromoteȱmarineȱnaturalȱ
productsȱresearchȱ toȱyoungerȱgenerationȱofȱscientistsȱwhoȱwillȱ leadȱ theȱ futureȱresearchȱ inȱmarineȱ
chemistryȱandȱ itsȱadjunctȱ fieldsȱ inȱ ecology,ȱmolecularȱbiology,ȱpharmacology,ȱmicrobiology,ȱandȱ
biotechnology.ȱInȱthisȱconference,ȱweȱhaveȱwitnessedȱearlyȱcareerȱresearchersȱdevelopingȱinnovativeȱ
approachesȱinȱtheȱdiscoveryȱofȱnewȱmarineȱdrugsȱandȱtheseȱnewȱgenerationȱofȱscientistsȱwillȱleadȱ
marineȱnaturalȱproductsȱresearchȱinȱtheȱfuture.ȱ
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Sessionȱ1:ȱPlenaryȱSpeakerȱAbstractsȱ
NaturalȱProductȱPathwaysȱfromȱSpongeȱSymbiontsȱ
JörnȱPielȱ
InstituteȱofȱMicrobiology,ȱETHȱZurich,ȱSwitzerlandȱ
Spongesȱ areȱ amongȱ theȱ richestȱ sourcesȱ ofȱ bioactiveȱ naturalȱ productsȱ fromȱmarineȱ habitats.ȱ ȱ
Sinceȱ manyȱ spongesȱ harborȱ diverseȱ bacterialȱ communities,ȱ itȱ hasȱ longȱ beenȱ suspectedȱ thatȱmanyȱ ȱ
spongeȬderivedȱcompoundsȱareȱofȱmicrobialȱorigin.ȱForȱaȱdiverseȱrangeȱofȱcomplexȱpolyketidesȱ[1],ȱ
ribosomallyȱmodifiedȱ peptides,ȱ andȱ nonribosomalȱ peptidesȱ fromȱ theȱ spongeȱ Theonellaȱ swinhoei,ȱ
EntotheonellaȱbacteriaȱwereȱidentifiedȱasȱsourceȱusingȱmetagenomicȱandȱsingleȬbacterialȱanalysis.ȱ
Entotheonellaȱ belongȱ toȱ aȱ new,ȱ uncultivatedȱ candidateȱ phylumȱ termedȱ Tectomicrobiaȱ andȱ
exhibitȱaȱrichȱandȱvariableȱspecializedȱmetabolismȱinvolvingȱunusualȱbiosyntheticȱsteps.ȱFunctionalȱ
characterizationȱofȱ enzymesȱ suggestsȱ thatȱ Entotheonellaȱ spp.ȱofferȱ interestingȱbiotechnologicalȱ
opportunitiesȱinȱadditionȱtoȱtheirȱhighȱdrugȱdiscoveryȱpotential.ȱTheȱtalkȱpresentsȱmethodsȱtoȱstudyȱ
Entotheonellaȱ andȱprovidesȱ insightsȱ intoȱ theȱ functionȱ ofȱ theseȱ bacteriaȱ inȱ variousȱ sponges.ȱ Inȱ
addition,ȱbiosyntheticȱstudiesȱonȱselectedȱspongeȱnaturalȱproductsȱareȱdiscussed,ȱasȱwellȱasȱpracticalȱ
implicationsȱforȱtheȱgenerationȱofȱsustainableȱproductionȱsystemsȱ[2,3].ȱ
ȱ
PolytheonamidesȱfromȱEntotheonellaȱfactor,ȱaȱsymbiontȱofȱtheȱspongeȱTheonellaȱswinhoei.ȱ
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TheȱPromiseȱandȱPerilsȱofȱMarineȱNaturalȱProductsȱasȱ
LeadsȱforȱDrugȱDiscoveryȱ
GuyȱCarterȱ
BiosortiaȱPharmaceuticals,ȱDublin,ȱOH,ȱUSAȱ
Forȱnaturalȱproductȱresearchȱscientists,ȱtheȱdiscoveryȱofȱelaborateȱandȱoftenȱexoticȱmetabolitesȱ
providesȱsufficientȱintellectualȱchallengeȱtoȱdriveȱtheȱexplorationȱofȱtheȱbiosphereȱforȱnovelȱproducts.ȱ
Forȱ severalȱdecadesȱmarineȱnaturalȱproductsȱ (MNP)ȱhaveȱ servedȱasȱanȱ importantȱnewȱ sourceȱofȱ
chemicalȱdiversity.ȱInȱtheȱearlyȱdaysȱofȱMNPȱresearchȱtheȱpromiseȱwasȱthatȱtheȱoceansȱwouldȱbeȱtheȱ
nextȱgreatȱsourceȱofȱnewȱmedicinesreplacingȱmuchȱexploredȱterrestrialȱplantsȱandȱmicroorganisms.ȱ
TheȱscreeningȱofȱMNPȱ forȱpharmaceuticalȱdiscoveryȱbecameȱ theȱ focusȱofȱmanyȱacademicȱgroups,ȱ
howeverȱonlyȱaȱfewȱPharmaȱcompaniesȱtookȱtheȱplunge.ȱTheȱrateȱofȱdiscoveryȱofȱnewȱMNPȱcontinuesȱ
toȱ increaseȱonȱanȱannualȱbasisȱyieldingȱoverȱ1000ȱnewȱcompoundsȱperȱyear,ȱmostȱofȱwhichȱhaveȱ ȱ
beenȱ reportedȱ asȱ biologicallyȱ activeȱ [1].ȱNowȱnearlyȱ 50ȱ yearsȱ sinceȱ theȱ firstȱDrugsȱ fromȱ theȱ Seaȱ
conferenceȱ[2],ȱtheȱexpectedȱcornucopiaȱofȱnewȱmarineȱdrugsȱisȱscarcelyȱpopulatedȱ[3].ȱWhereȱisȱtheȱ
disconnect?ȱInȱthisȱpresentationȱIȱwillȱtakeȱaȱcriticalȱlookȱatȱtheȱreasonsȱwhyȱtheȱPromiseȱhasȱnotȱyetȱ
beenȱfulfilledȱasȱwellȱasȱhighlightȱnotableȱdevelopmentsȱandȱsuccessȱstories.ȱ
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TopȱDownȱversusȱBottomȱUp:ȱOrthogonalȱ
ApproachesȱforȱtheȱDiscoveryȱofȱNewȱBioactiveȱ
NaturalȱProductsȱfromȱMarineȱCyanobacteriaȱ
AlbanȱPereiraȱ1,ȱJehadȱAlmalitiȱ1,ȱKarinȱKleigreweȱ1,ȱRobinȱKinnelȱ1,2,ȱAntonȱKorobeynikovȱ3,ȱ
VincenzoȱDiȱMarzoȱ4,ȱLenaȱGerwickȱ1ȱandȱWilliamȱGerwickȱ1ȱ
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UniversityȱofȱCaliforniaȱSanȱDiego,ȱ9500ȱGilmanȱDriveȱMCȱ0212,ȱLaȱJolla,ȱCAȱ92093,ȱUSAȱ
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4ȱ InstituteȱofȱBiomolecularȱChemistry,ȱNationalȱResearchȱCouncil,ȱPozzuoli,ȱItalyȱ
Theȱ uniqueȱ organismsȱ livingȱ inȱ theȱ worldsȱ oceansȱ areȱ anȱ inspiringȱ sourceȱ ofȱ newȱ
pharmaceuticalȱleads.ȱToȱdate,ȱsomeȱ13ȱdrugsȱofȱmarineȱderivationȱorȱinspirationȱhaveȱreachedȱtheȱ
clinicȱinȱtheȱUS,ȱEuropeȱorȱAsia,ȱandȱmanyȱmoreȱareȱonȱtheȱhorizon.ȱOurȱlaboratoryȱhasȱfocusedȱonȱ
theȱ bioactiveȱ metabolitesȱ availableȱ fromȱ marineȱ cyanobacteriaȱ andȱ algae,ȱ bothȱ ofȱ whichȱ areȱ
extraordinarilyȱ richȱ inȱ structurallyȱ diverseȱ naturalȱ products.ȱ Moreover,ȱ weȱ areȱ exploringȱ theȱ
integratedȱ useȱ ofȱ severalȱ differentȱ technologies,ȱ suchȱ asȱ genomeȬbasedȱ information,ȱ massȱ
spectrometryȬbasedȱ Molecularȱ Networks,ȱ andȱ syntheticȱ medicinalȱ chemistry,ȱ toȱ innovativelyȱ
discoverȱ andȱ developȱ newȱ drugȱ leadsȱ fromȱ theseȱ marineȱ organisms.ȱ Forȱ example,ȱ aȱ Curaçaoȱ
collectionȱ ofȱ aȱ tuftȬformingȱ cyanobacterium,ȱ Symplocaȱ sp.,ȱ possessedȱ anȱ extractȱ thatȱwasȱ highlyȱ
cytotoxicȱ toȱ severalȱ differentȱ cancerȱ cellȱ lines.ȱ Aȱ combinationȱ ofȱ aȱ bioassayȬȱ andȱNMRȬguidedȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7156 
isolationȱprocessȱyieldedȱtwoȱcompounds,ȱnamedȱcarmaphycinȱAȱandȱB,ȱwhichȱwereȱresponsibleȱforȱ
theȱpotentȱactivity.ȱWeȱareȱexploringȱtheirȱutilityȱasȱpotentialȱanticancerȱagentsȱthroughȱaȱvarietyȱofȱ
orthogonalȱ approachesȱ whichȱ includeȱ syntheticȱ organicȱ chemistry,ȱ genomeȱ sequencing,ȱ andȱ
metabolomics.ȱ Anotherȱ recentȱ projectȱ involvesȱ aȱ newȱ approachȱ thatȱ integratesȱ genomicȱ andȱ
metabolomicȱ informationȱ toȱ identifyȱstructurallyȱnovelȱandȱpotentiallyȱbioactiveȱmetabolites.ȱThisȱ
latterȱworkȱidentifiedȱaȱseriesȱofȱnovelȱchlorinatedȱacylȱamidesȱthatȱhaveȱpotentȱbindingȱpropertiesȱ
toȱcannabinoidȱreceptors.ȱByȱintegratingȱseveralȱdifferentȱandȱcontemporaryȱapproaches,ȱnewȱvistasȱ
inȱtheȱnaturalȱproductsȱsciencesȱareȱbeingȱrevealed.ȱ
SustainableȱOceansOurȱTreasureȱinȱtheȱPastȱandȱinȱ
theȱFuture:ȱCaseȱStudyȱofȱSpongesȱ
WernerȱE.ȱG.ȱMüllerȱandȱXiaohongȱWangȱ
ERCȱAdvancedȱInvestigatorȱGrantȱResearchȱGroup,ȱInstituteȱforȱPhysiologicalȱChemistry,ȱUniversityȱMedicalȱ
CenterȱofȱtheȱJohannesȱGutenbergȱUniversityȱMainz,ȱDuesbergwegȱ6,ȱDȬ55128ȱMainz,ȱGermanyȱ
Inȱtheȱlastȱdecadeȱtheȱphylogeneticallyȱoldestȱmetazoanȱphylum,ȱtheȱPoriferaȱ(sponges)ȱgainedȱ
specialȱinterest.ȱMainlyȱdueȱtoȱtheȱintroductionȱofȱmolecularȱbiologicalȱtechniquesȱsolidȱevidenceȱwasȱ
elaboratedȱwhichȱindicatedȱthatȱthisȱphylumȱprovidesȱaȱcornucopiaȱofȱnewȱinformationȱwhichȱallowsȱ
aȱgraspingȱ forȱ theȱunderstandingȱofȱ theȱdynamicsȱofȱevolutionaryȱprocessesȱoccurringȱduringȱ theȱ
EarthȱperiodȱofȱEdiacaraȱuntilȱtoday.ȱFurthermore,ȱtheȱspeciesȱofȱthisȱphylumȱareȱrichȱandȱvaluableȱ
sourcesȱ forȱ bioprospecting,ȱ theȱ translationȱ ofȱ lifeȬscienceȱ discoveriesȱ intoȱ practicalȱ productsȱ orȱ
processesȱforȱtheȱbenefitȱofȱtheȱsociety.ȱBioprospecting:ȱTheȱfieldȱofȱbioprospectingȱofȱPoriferaȱmayȱ
beȱofȱtremendousȱpotentialȱbenefitȱforȱhumansȱfromȱtheȱappliedȱpointȱofȱview.ȱTakingȱintoȱaccountȱ
thatȱ theȱchemicalȱdiversityȱofȱ theȱnaturalȱbioactiveȱcompoundsȱobtainedȱ fromȱ theȱmarineȱbiotaȱ isȱ
muchȱhigherȱ thanȱ theȱoneȱofȱ thoseȱcompounds,ȱsynthesizedȱ inȱstandardȱcombinatorialȱchemistryȱ
approaches,ȱandȱalsoȱthatȱnaturalȱcompoundsȱdisplayȱanȱimpressivelyȱhighȱselectivity,ȱtheȱhighȱvalueȱ
ofȱtheȱsecondaryȱmetabolitesȱfromȱnaturalȱresourcesȱinȱgeneralȱandȱfromȱspongesȱinȱparticularȱcanȱ
onlyȱbeȱroughlyȱimagined.ȱUntilȱnow,ȱaȱbioactiveȱcompoundȱfromȱspongesȱhasȱbeenȱappliedȱinȱclinicsȱ
onlyȱinȱoneȱcase:ȱarabinofuranosyladenineȱ(araȬA)ȱasȱantiviralȱdrug;ȱaraȬAȱisȱaȱderivativeȱofȱaȱleadȱ
structureȱisolatedȱfromȱaȱsponge.ȱTheȱfutureevochemistry:ȱThanksȱtoȱtheȱprogressȱinitiatedȱbyȱtheȱ
pressureȱofȱtheȱsocietyȱforȱaȱsustainableȱuseȱofȱnaturalȱresourcesȱforȱhumanȱbenefit,ȱtheȱexploitationȱ
ofȱ naturalȱ biodiversityȱ becameȱ possibleȱ throughȱ theȱ applicationȱ ofȱ theȱ techniquesȱ ofȱmolecularȱ
biologyȱandȱmodernȱcellȱbiologyȱ[13].ȱNovelȱdirections:ȱBiomaterials. Thereȱisȱanȱincreasingȱneedȱforȱ
novelȱmaterialsȱtoȱbeȱusedȱasȱscaffoldsȱinȱbiomaterialsȱinȱgeneralȱandȱinȱtissueȱengineeringȱ(boneȱandȱ
cartilage)ȱinȱparticular.ȱSiliceousȱspongesȱareȱuniqueȱinȱtheirȱabilityȱtoȱsynthesizeȱtheirȱsilicaȱskeletonȱ
enzymatically.ȱTheȱresponsibleȱenzymes,ȱtheȱsilicateinsȱwhichȱhaveȱbeenȱisolatedȱfromȱdemosponges,ȱ
polymerizeȱ alkoxideȱ substratesȱ toȱ silica.ȱ Silicaȱ isȱ anȱ importantȱ componentȱ ofȱmaterialsȱ suchȱ asȱ
bioactiveȱglassesȱandȱcompositesȱbasedȱonȱglasses,ȱceramicsȱandȱ(organic)ȱpolymers.ȱNewȱstrategiesȱ
forȱ theȱ structureȬdirectedȱ synthesisȱ ofȱ amorphousȱ silicaȱ (biosilica)ȱ canȱ nowȱ beȱ envisagedȱ [46].ȱ
Conclusion: Itȱ isȱ fortunateȱ that,ȱaccordingȱ toȱ theȱ fossilȱ records,ȱ theȱphylogeneticȱoldestȱmetazoanȱ
phylum,ȱ theȱ Poriferaȱ didȱ notȱ becomeȱ extinctȱ duringȱ theȱ lastȱ 800ȱ millionȱ years.ȱ Considerableȱ ȱ
impactȱinȱbiotechnologyȱcanȱbeȱexpectedȱfromȱstudiesȱonȱtheȱrecombinantȱpreparationȱofȱbioactive,ȱ
lowȬmolecularȱweightȱ compoundsȱ andȱ ofȱ theȱ developmentȱ ofȱ newȱ biomaterialsȱ [biosilica]ȱ fromȱ
marineȱsources.ȱ
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InȱSearchȱofȱAlgalȱMetabolitesȱwithȱ ȱ
BiomedicalȬBiotechnologicalȱPotentialȱfromȱtheȱ ȱ
EastȱMediterraneanȱ
VassiliosȱRoussisȱ
DepartmentȱofȱPharmacognosyȱandȱChemistryȱofȱNaturalȱProducts,ȱFacultyȱofȱPharmacy,ȱ ȱ
UniversityȱofȱAthens,ȱGreeceȱ
Theȱ biodiversityȱ ofȱ theȱMediterraneanȱ ecosystemȱ hostsȱ anȱ immenseȱ numberȱ ofȱ indigenousȱ
species,ȱasȱwellȱasȱorganismsȱthatȱhaveȱmigratedȱfromȱtheȱAtlanticȱOcean,ȱtheȱRedȱandȱtheȱBlackȱSeas.ȱ
Althoughȱ theȱMediterraneanȱbasinȱoccupiesȱonlyȱ 0.8%ȱofȱ theȱworldsȱoceanȱ area,ȱ itȱ accountsȱ forȱ ȱ
7.5%ȱofȱallȱdescribedȱmarineȱspecies.ȱManyȱofȱtheseȱorganismsȱhaveȱbeenȱprovenȱaȱprolificȱsourceȱofȱ
interestingȱmetabolitesȱwithȱaȱbroadȱspectrumȱofȱbioactivities.ȱAsȱpartȱofȱourȱstudiesȱonȱtheȱchemicalȱ
compositionȱandȱbiologicalȱactivityȱofȱmarineȱorganisms,ȱourȱgroupȱhasȱ investigatedȱaȱsignificantȱ
numberȱofȱalgalȱspeciesȱfoundȱalongȱtheȱGreekȱcoastline.ȱInȱsearchȱofȱaȱfastȱandȱreliableȱscreeningȱtoolȱ
forȱtheȱchemicalȱprofilingȱofȱLaurenciaȱalgalȱextractsȱandȱtheȱdetectionȱofȱnewȱsecondaryȱmetabolites,ȱ
weȱhaveȱdevelopedȱaȱhighȱ throughputȱ fingerprintingȱmethodologyȱbasedȱonȱ theȱ complementaryȱ
applicationȱofȱLCȬHRMSȬDADȱandȱ2DȱNMR.ȱTheȱpreliminaryȱ resultsȱofȱ thisȱ studyȱpointȱoutȱ theȱ
potentialȱforȱtheȱdirectȱscreeningȱofȱcrudeȱalgalȱextractsȱinȱorderȱtoȱdetectȱnewȱcompounds,ȱasȱwellȱasȱ
toȱ traceȱ biomarkersȱ and/orȱmonitorȱ theȱpresenceȱ ofȱ targetedȱmetabolites.ȱBrominatedȱditerpenesȱ
isolatedȱfromȱtheȱredȱalgaȱSphaerococcusȱcoronopifolius,ȱasȱwellȱasȱaȱpanelȱofȱsyntheticȱanaloguesȱhaveȱ
beenȱevaluatedȱforȱtheirȱsettlementȱinhibitoryȱpotentialȱonȱtheȱcypridsȱofȱBalanusȱamphitriteȱresultingȱ
inȱtheȱdetectionȱofȱcompoundsȱthatȱexhibitȱhighȱlevelsȱofȱactivityȱwithoutȱtoxicȱeffectsȱonȱnonȬtargetȱ
organisms.ȱTheȱactiveȱcompoundsȱwereȱloadedȱinȱcopperȱoxideȱnanospheresȱandȱwereȱincorporatedȱ
inȱCNTȬenrichedȱselfȬhealing/selfȬpolishingȱanticorrosive/antifoulingȱmarineȱpaints.ȱNovelȱ fibrousȱ
biocompositesȱcomprisingȱulvan,ȱaȱsulfatedȱpolysaccharideȱextractedȱfromȱtheȱgreenȱseaweedȱUlvaȱ
rigida,ȱandȱaȱnumberȱofȱcopolymersȱwereȱsuccessfullyȱpreparedȱusingȱtheȱelectrospinningȱtechnique.ȱ
Suchȱnanofibrousȱmatricesȱrepresentȱpotentiallyȱusefulȱmaterialsȱinȱtheȱbiomedicalȱsectorȱasȱtissueȱ
engineeringȱscaffolds,ȱwoundȱdressings,ȱorȱdrugȱdeliveryȱsystems.ȱ
 ȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7159 
Sessionȱ2.ȱInvitedȱSpeakersȱAbstractsȱ
ChemicalȱEcologyȱ
FutureȱExploitationȱofȱMarineȱNaturalȱProducts:ȱ ȱ
AȱMarineȱEcologicalȱPerspectiveȱ
JoanneȱSȱPorterȱ
SchoolȱofȱLifeȱSciences,ȱHeriotȱWattȱUniversity,ȱEdinburgh,ȱUKȱ
TheȱdownsizingȱofȱnaturalȱproductȱchemistryȱbyȱbigȱPharma,ȱandȱtheȱassociatedȱemphasisȱofȱ
combinatorialȱ chemistryȱ approachesȱ toȱ developȱ newȱ moleculesȱ haveȱ notȱ borneȱ fruitȱ toȱ novelȱ
pharmaceuticalsȱtoȱtheȱextentȱoriginallyȱenvisaged.ȱInȱrecentȱyears,ȱinterestȱinȱnaturalȱproductsȱhasȱ
increasedȱ particularlyȱ inȱ theȱ marineȱ environmentȱ asȱ manyȱ ofȱ theȱ terrestrialȱ nichesȱ haveȱ beenȱ
exhaustedȱorȱrenderedȱinefficientȱbyȱtheȱrediscoveryȱproblem.ȱInȱorderȱtoȱmaximizeȱtheȱchancesȱofȱ
developingȱnovelȱbioactivesȱforȱaȱvarietyȱofȱapplicationsȱ inȱtheȱfuture,ȱ itȱ isȱcriticalȱthatȱ innovativeȱ
approachesȱareȱconsidered.ȱForȱmanyȱofȱtheȱmarineȱphylaȱthatȱhaveȱbeenȱinvestigatedȱthereȱisȱsomeȱ
understandingȱofȱ theȱ rolesȱ thatȱnaturalȱproductsȱplay.ȱHowever,ȱ theȱpotentialȱ functionsȱofȱ smallȱ
moleculesȱ inȱotherȱphylaȱareȱ lessȱwellȱunderstood.ȱAȱ relativelyȱunderȬinvestigatedȱphylumȱ isȱ theȱ
Bryozoa;ȱstudiesȱonȱtheȱmoreȱabundant,ȱparticularlyȱfolioseȱspecies,ȱhaveȱshownȱthatȱbryozoansȱhaveȱ
goodȱpotentialȱasȱaȱsourceȱofȱnovelȱbioactiveȱcompounds.ȱHowever,ȱaȱlargeȱnumberȱofȱbryozoansȱareȱ
surfaceȬencrustingȱ speciesȱandȱareȱdifficultȱ toȱ study.ȱ Inȱ theseȱ cases,ȱwhereȱ thereȱ isȱ littleȱbiomassȱ
availableȱtoȱanalyze,ȱanȱalternativeȱapproachȱisȱtoȱinvestigateȱtheȱecologicalȱrelationshipsȱbetweenȱtheȱ
bryozoanȱ andȱ otherȱ organisms.ȱ Specialistȱ predatorsȱ (forȱ example,ȱ seaȱ slugs)ȱ thatȱ liveȱ inȱ closeȱ
associationȱ withȱmarineȱ invertebratesȱmayȱ concentrateȱ orȱmodifyȱ bryozoanȬderivedȱmolecules.ȱ
Microbialȱsymbiontsȱareȱalsoȱaȱpotentialȱsourceȱofȱnovelȱcompoundsȱinȱbryozoa,ȱtheȱbestȱexampleȱ
beingȱtheȱproductionȱofȱbryostatinȱbyȱtheȱunculturedȱEndobugulaȱsertulaȱbacteriumȱassociatedȱwithȱ
larvaeȱofȱBugulaȱneritina.ȱIsolationȱofȱtheȱprimaryȱproducersȱandȱcultivationȱofȱtheseȱmicrobesȱwouldȱ
beȱ expectedȱ toȱ overcomeȱ someȱ ofȱ theȱ issuesȱ ofȱ availabilityȱ andȱ scalingȱ typicallyȱ encounteredȱ inȱ
biotechnologyȱdevelopmentȱpipelines.ȱInȱtheȱfutureȱtheȱdevelopmentȱofȱcloseȱworkingȱrelationshipsȱ
betweenȱchemistsȱandȱmarineȱecologistsȱtoȱdevelopȱinnovativeȱapproachesȱisȱlikelyȱtoȱleadȱtoȱaȱdeeperȱ
understandingȱofȱ theȱ functionalȱroleȱofȱcompoundsȱ inȱ theȱmarineȱenvironment.ȱAȱmoreȱcompleteȱ
knowledgeȱ ofȱ ecologicalȱ relationshipsȱwillȱ guideȱ investigationȱ ofȱ relatedȱ organismsȱ thatȱmirrorȱ
growthȱ strategiesȱ orȱ shareȱ habitats,ȱ ultimatelyȱ leadingȱ toȱ theȱ identificationȱ ofȱ aȱwiderȱ rangeȱ ofȱ ȱ
novelȱmolecules.ȱ
DeepȱSeaȱandȱPolarȱ
ResearchȱLivingȱinȱtheȱCold:ȱChemicalȱEcologyȱ ȱ
inȱAntarcticaȱ
ConxitaȱAvilaȱ
UniversitatȱdeȱBarcelona,ȱFacultatȱdeȱBiologia,ȱDepartmentȱAnimalȱBiologyȱ(Invertebrates),ȱCatalonia,ȱSpainȱ
Duringȱmanyȱyearsȱitȱwasȱbelievedȱthatȱveryȱfewȱanimalsȱwouldȱliveȱinȱhigherȱlatitudesȱ(i.e.,ȱlowȱ
biodiversity)ȱandȱthatȱtheyȱwouldȱhaveȱlowȱlevelsȱofȱchemicalȱdefensesȱ(i.e.,ȱlowȱchemicalȱdiversity).ȱ
However,ȱthisȱhasȱbeenȱprovenȱnotȱtoȱbeȱtrue,ȱwithȱmanyȱevidencesȱaccumulatingȱonȱtheȱknowledgeȱ
ofȱbothȱpolarȱ(mostlyȱAntarctic)ȱbiodiversityȱandȱchemicalȱecology.ȱTheȱextremeȱandȱuniqueȱmarineȱ
environmentsȱ surroundingȱ Antarctica,ȱ alongȱwithȱ theirȱ evolutionaryȱ historyȱ andȱ theȱ abundantȱ
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unusualȱ interactionsȱ takingȱplaceȱ inȱ itsȱbenthicȱcommunitiesȱareȱaȱ fantasticȱnaturalȱ laboratoryȱ forȱ
findingȱnewȱnaturalȱproducts.ȱInȱgeneral,ȱmanyȱbioactiveȱcompoundsȱhaveȱbeenȱdescribedȱfromȱtheȱ
oceansȱofȱourȱplanet,ȱbeingȱprobablyȱessentialȱforȱspeciesȱsurvival.ȱSurprisingly,ȱonlyȱaȱsmallȱfractionȱ
ofȱtheseȱmoleculesȱhasȱbeenȱtestedȱforȱecologicalȱsignificance,ȱandȱevenȱlessȱifȱweȱlookȱatȱcompoundsȱ
fromȱpolarȱorganisms.ȱSomeȱAntarcticȱanimalsȱareȱnowȱknownȱtoȱbeȱprolificȱproducersȱofȱchemicals,ȱ
withȱwideȱpotentialȱapplications.ȱButȱinȱAntarctica,ȱasȱinȱotherȱareasȱofȱtheȱplanetȱthatȱareȱdifficultȱtoȱ
reachȱ(i.e.,ȱdeepȱsea),ȱaȱhugeȱnumberȱofȱorganismsȱremainȱtoȱbeȱstudiedȱyet,ȱbothȱatȱbiologicalȱandȱatȱ
chemicalȱlevels.ȱIȱwillȱreviewȱhereȱsomeȱofȱtheȱknownȱcompoundsȱfoundȱinȱAntarcticȱanimalsȱasȱwellȱ
asȱtheirȱroleȱinȱtheȱcommunitiesȱwhereȱtheȱanimalsȱlive.ȱ
MarineȱToxinsȱandȱBioassaysȱ
FishingȱforȱNeuroactiveȱSmallȱMolecules:ȱZebrafishȱ
asȱaȱPlatformȱforȱMarineȱBiodiscoveryȱ
CamillaȱEsguerraȱ
ChemicalȱNeuroscience,ȱBiotechnologyȱCentreȱofȱOslo,ȱUniversityȱofȱOslo,ȱOslo,ȱNorwayȱ
Emergingȱ challengesȱwithinȱ theȱ currentȱ drugȱ discoveryȱ paradigmȱ areȱ promptingȱ renewedȱ
interestȱinȱsecondaryȱmetabolitesȱasȱanȱattractiveȱsourceȱofȱnovel,ȱstructurallyȱdiverseȱsmallȱmoleculesȱ
thatȱhaveȱbeenȱevolutionarilyȱpreȬselectedȱforȱbioactivity.ȱWithȱtheȱrecentȱvalidationȱofȱzebrafishȱ
asȱaȱbiomedicallyȱrelevantȱmodelȱforȱfunctionalȱgenomicsȱandȱinȱvivoȱdrugȱdiscovery,ȱtheȱzebrafishȱ
bioassayȬguidedȱ identificationȱ ofȱ naturalȱproductsȱ isȱ anȱ attractiveȱ strategyȱ toȱ generateȱ newȱ leadȱ
compoundsȱ inȱ aȱ numberȱ ofȱ indicationȱ areas.ȱWeȱ haveȱ recentlyȱ developedȱ aȱ numberȱ ofȱ inȱ vivo,ȱ
microgramȬscale,ȱ highȬthroughputȱ bioassaysȱ basedȱ onȱ zebrafishȱ embryosȱ andȱ larvaeȱ forȱ theȱ
systematicȱidentificationȱandȱpharmacologicalȱcharacterizationȱofȱbioactiveȱnaturalȱproducts.ȱZebrafishȱ
offerȱtheȱabilityȱtoȱrapidlyȱevaluateatȱaȱveryȱearlyȱstageȱinȱtheȱdrugȱdiscoveryȱprocessnotȱonlyȱ
theȱtherapeuticȱpotentialȱofȱnaturalȱproducts,ȱbutȱalsoȱtheirȱpotentialȱhepatoȬ,ȱcardioȬ,ȱandȱneurotoxicities.ȱ
Dueȱtoȱtheȱrequirementȱforȱonlyȱmicrogramȱquantitiesȱofȱcompoundsȱtoȱbeȱtested,ȱinȱvivoȱassaysȱbasedȱ
onȱ zebrafishȱ areȱ usefulȱ notȱ onlyȱ forȱ bioassayȬguidedȱ isolation,ȱ butȱ alsoȱ forȱ theȱ subsequentȱ
derivatizationȱofȱbioactiveȱnaturalȱproductsȱprioritizedȱforȱfurtherȱdevelopmentȱasȱdrugȱdiscoveryȱ
leads.ȱWithinȱ theȱEUȱmarineȱbiodiscoveryȱprojectȱPharmaSeaȱ(www.pharmaȬsea.eu),ȱ forȱexample,ȱ
zebrafishȬbasedȱ CNSȱ assaysȱ haveȱ beenȱ usedȱ toȱ screenȱ thousandsȱ ofȱ crudeȱ extractsȱ ofȱ marineȱ
microorganisms,ȱandȱareȱbeingȱusedȱ forȱ theȱbioactivityȬguidedȱ isolationȱofȱneuroactiveȱsecondaryȱ
metabolitesȱfromȱtheseȱextracts.ȱTheseȱfindingsȱunderscoreȱtheȱpotentialȱutilityȱofȱzebrafishȱdiseaseȱ
andȱtoxicityȱmodelsȱforȱmarineȱbiodiscovery.ȱ
DereplicationȱMetabolomics,ȱandȱRationalȱ
ApproachesȱtoȱBioprospectingȱ
DereplicationȱandȱMetabolomicsȱinȱ ȱ
MicrobialȱBioprospectingȱ
KristianȱFogȱNielsenȱ
TechnicalȱUniversityȱofȱDenmark,ȱDepartmentȱforȱSystemsȱBiology,ȱLyngby,ȱDenmarkȱ
Forȱ discoveryȱ ofȱ novelȱ compounds,ȱ fastȱ dereplicationȱ ofȱ knownȱ compoundsȱ isȱ vitalȱ forȱ
prioritizationȱofȱwhichȱstrainsȱandȱextractsȱtoȱexploreȱfurther.ȱUsuallyȱUHPLCȱwithȱhighȬresolutionȱ
massȱspectrometryȱ(HRMS)ȱisȱusedȱasȱtheȱnumberȱofȱcandidateȱreturnedȱfromȱaȱdatabaseȱsearchȱisȱ
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reducedȱ520ȱfoldȱcomparedȱtoȱnominalȱmassȱMS.ȱForȱexploringȱtheȱmajorȱpeaksȱinȱanȱUHPLCȬHRMSȱ
dataȬfileȱfromȱaȱrelativeȱcleanȱextract,ȱaȱsimpleȱpeakȱpickingȱalgorithmȱfollowedȱbyȱadductȱpatternȱ
interpretationȱ isȱ fast.ȱHoweverȱ notȱ allȱnaturalȱproductsȱ ionizeȱwellȱ andȱ ifȱ combinedȱwithȱmanyȱ
stronglyȱ ionizingȱ compounds,ȱmediaȱ components,ȱ contaminantsȱ fromȱ filtersȱplasticȬwareȱ etc.ȱ theȱ
simpleȱtaskȱgetȱextremelyȱcomplicatedȱandȱtimeȬconsuming.ȱForȱthisȱ3ȱapproachesȱareȱused:ȱ ȱ
(i) Aȱmetabolomicsȱ approachȱwhereȱ 46ȱ replicatesȱ perȱ condition,ȱ alongȱwithȱ 46ȱ replicatesȱ ofȱ ȱ
mediaȱ blanksȱ areȱ analyzedȱ inȱ aȱ singleȱ sequence.ȱ Howeverȱ aȱ singleȱ dataȬfileȱmayȱ containȱ ȱ
10,00020,000ȱfeaturesȱ(ionȱclusters)ȱincludingȱmanyȱrandomȱfalseȱfeaturesȱtoȱbeȱdiscardedȱusingȱ
theȱreplicates.ȱ
(ii) Aȱtargetedȱapproachȱusingȱlistsȱ(upȱtoȱmanyȱthousands)ȱofȱelementalȱcompositionsȱofȱpossibleȱ
candidatesȱ(aggressiveȱdereplication),ȱwhereȱisotopicȱpatterns,ȱknownȱadducts,ȱretentionȱtimeȱ
windowsȱcanȱbeȱexploitedȱalongȱwithȱreferenceȱstandardsȱandȱknownȱblanks.ȱTheseȱcanȱthenȱbeȱ
combinedȱwithȱaȱpeakȱpickingȱapproachȱforȱnovelȱcompounds.ȱ
(iii) MS/HRMSȱlibraryȱapproachȱwhereȱknownȱandȱtentativelyȱidentifiedȱcompoundsȱareȱidentifiedȱ
byȱ autoȬMS/MSȱ (dataȱ dependentȱMS/MS),ȱ andȱ ifȱ combinedȱ ionȬtrapȱMSnȱ canȱ beȱ usedȱ forȱ
identificationȱofȱknownȱsubstructuresȱinȱlargerȱunknownȱstructures.ȱ
Forȱ dereplicationȱ fungalȱ extractsȱ weȱ haveȱ foundȱ aȱ combinationȱ ofȱ IIȱ andȱ IIIȱ toȱ suitȱ ourȱ
applicationsȱ asȱ weȱ canȱ employeeȱ taxonomicȱ knowledge,ȱ 25ȱ yearsȱ ofȱ HPLCȬDADȱ data,ȱ andȱ
bioinformatics.ȱUpcomingȱtechnologiesȱinȱtheȱfieldȱincludeȱ2DȱLCȱandȱionȬmobility.ȱ
AdvancesȱinȱIsolationȱandȱStructureȱElucidationȱ
ModernȱNMRȱMethodsȱforȱStructureȱElucidationȱofȱ ȱ
NaturalȱProductsȱ
TeodarȱParellaȱ
ServeiȱdeȱRessonànciaȱMagnèticaȱNuclear,ȱUniversitatȱAutònomaȱdeȱBarcelona,ȱCatalonia,ȱSpainȱ
HighȬresolutionȱNMRȱspectroscopyȱisȱaȱfundamentalȱtoolȱforȱcharacterizingȱtheȱstructureȱandȱ
dynamicsȱofȱnaturalȱproducts.ȱHere,ȱaȱgeneralȱoverviewȱofȱnovelȱNMRȱtechniquesȱwillȱbeȱpresentedȱ
andȱexemplifiedȱonȱseveralȱcompounds.ȱNewȱversionsȱofȱtheȱHSQMBCȱexperimentȱ(LRȬHSQMBC,ȱ
HSQMBCȬTOCSY,ȱ editedȬHSQMBC,ȱ etc.)ȱwillȱ beȱ shownȱ asȱ complementaryȱ toolsȱ ofȱ theȱ classicalȱ
experimentsȱ[13].ȱOnȱtheȱotherȱhand,ȱtheȱadvantagesȱtoȱcollapseȱtypicalȱprotonȱmultipletȱresonancesȱ
toȱsingletȱlinesȱwillȱbeȱhighlighted,ȱallowingȱanȱunprecedentedȱincreaseȱofȱsignalȱresolutionȱandȱanȱ
easyȱ chemicalȱ shiftȱdeterminationȱ andȱdifferentiation,ȱ evenȱ inȱ theȱ analysisȱ ofȱ highlyȱ overlappedȱ
regionsȱ andȱ complexȱmixturesȱ [4].ȱApplicationȱ ofȱ theseȱ pureȬshiftȱ techniquesȱ toȱ resolveȱ typicalȱ
chemicalȱ problemsȱ andȱ toȱ determineȱ NMRȱ parametersȱ willȱ beȱ discussed.ȱ Asȱ anȱ example,ȱ anȱ
improvedȱhomodecoupledȱvariantȱofȱtheȱADEQUATEȱexperimentȱhasȱbeenȱusefulȱtoȱresolveȱlongȬ
standingȱ structuralȱ questionsȱ associatedȱ withȱ theȱ structureȱ ofȱ cryptospirolepine,ȱ aȱ complexȱ
cryptolepisȱalkaloidȱ[5].ȱ
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andȱBiomoleculesȱ
NovelȱEnzymesȱandȱOrganismsȱforȱProcessingȱ
PolysaccharidesȱfromȱBrownȱAlgaeȱ
GudmundurȱOliȱHreggvidssonȱ
Matisȱohf.ȱVinlandsleidȱ&ȱFacultyȱofȱLifeȱandȱEnvironmentalȱStudies,ȱUniversityȱofȱIceland,ȱIcelandȱ
Brownȱ algaeȱ areȱ abundantȱ inȱ coastalȱ areasȱ ofȱ theȱNorthȱ Atlantic.ȱ Theirȱ growthȱ ratesȱ andȱ
productivitiesȱfarȱexceedȱthoseȱofȱterrestrialȱplantsȱandȱtheyȱaccumulateȱhighȱlevelsȱofȱcarbohydratesȱ
(upȱtoȱ60%).ȱTheȱabundanceȱandȱtheȱhighȱcarbohydrateȱcontentȱmakeȱmacroalgaeȱaȱpotentialȱhighlyȱ
valuableȱfeedstockȱforȱbioconversionȱtoȱplatformȬ,ȱspecialtyȬchemicals,ȱandȱadvancedȱenergyȱcarriers.ȱ
Theȱpossibleȱproductȱrangeȱfromȱmacroalgaeȱfarȱsurpassesȱotherȱbiomassȱofȱcomparableȱbulkȱandȱ
easeȱ ofȱ cultivation.ȱ Brownȱ algaeȱ areȱ anȱ underȬutilizedȱ resource,ȱ butȱ ofȱ specialȱ significanceȱ forȱ
NorthernȱEuropeȱwithȱabundantȱgrowthȱalongȱlongȱshorelinesȱandȱtheȱaccessȱtoȱvastȱseaȱareasȱforȱ
potentialȱoffȬshoreȱcultivation.ȱTheȱpolysaccharideȱcomponentsȱofȱmacroalgaeȱareȱofȱpotentialȱhighȱ
biotechnologicalȱvalue,ȱbutȱbecauseȱofȱstructuralȱcomplexityȱandȱunconventionalȱandȱheterogeneousȱ
sugarȱ composition,ȱ sulfatationȱandȱotherȱmodificationsȱ theyȱareȱalsoȱ challengingȱasȱaȱbiorefineryȱ
feedstock.ȱ Aȱ numberȱ ofȱ processingȱ problemsȱ needȱ toȱ beȱ resolvedȱ inȱ orderȱ toȱmakeȱ aȱmarineȱ
biorefineryȱanȱeconomicallyȱfeasibleȱoption.ȱMatisȱisȱdevelopingȱenzymesȱandȱorganismsȱforȱuseȱinȱ
emergingȱ macroalgalȱ biorefineriesȱ withȱ aȱ specialȱ focusȱ onȱ bioconversionȱ ofȱ Brownȱ algaeȱ
polysaccharides.ȱThisȱincludesȱenzymesȱforȱdegradingȱtheȱpolysaccharides,ȱalginateȱandȱlaminarin,ȱ
toȱ fermentableȱmonoȱsugars,ȱenzymesȱ forȱuseȱasȱaidsȱ inȱ fractionationȱofȱmacroalgalȱbiomassȱandȱ
enzymesȱ forȱmodificationȱorȱ conversionȱofȱpolysaccharidesȱ toȱ addedȱvalueȱderivatives.ȱMatisȱ is,ȱ
furthermore,ȱinvolvedȱinȱdevelopingȱrobustȱthermophilicȱmicroorganismȱforȱuseȱasȱcellȱfactoriesȱinȱ
macroalgalȱ biorefineries.ȱ Inȱ thisȱworkȱMatisȱ looksȱ somewhatȱ beyondȱ currentȱmarketsȱ towardsȱ
sustainableȱbulkȱproductionȱofȱplatformȱ chemicals,ȱ energyȱ carriesȱandȱhigherȱvalueȱproductsȱ forȱ
specializedȱmarkets.ȱSomeȱexamplesȱwillȱbeȱgivenȱinȱtheȱtalkȱonȱourȱrecentȱresearchȱinȱthisȱfield.ȱ
OrganicȱSynthesisȱ
BioactiveȱNaturalȱProductȱSynthesis:ȱFromȱStructureȱ
ElucidationȱtoȱDrugȱDiscoveryȱPlatformsȱ
GordonȱFlorenceȱ
SchoolȱofȱChemistryȱandȱBiomedicalȱScienceȱResearchȱComplex,ȱUniversityȱofȱStȱAndrews,ȱNorthȱHaugh,ȱ ȱ
StȱAndrews,ȱUKȱ
Natureȱprovidesȱanȱarmadaȱofȱstructurallyȱdiverseȱsecondaryȱmetabolitesȱwithȱuniqueȱandȱoftenȱ
unexploredȱ biologicalȱ modesȱ ofȱ action.ȱ Combinedȱ withȱ theirȱ molecularȱ architecturesȱ naturalȱ
productsȱcontinueȱtoȱprovideȱtheȱinspirationȱtoȱdevelopȱpracticalȱsyntheticȱroutesȱandȱmethodsȱnotȱ
onlyȱtoȱprovideȱconfirmationȱofȱtheirȱcompleteȱstructureȱbutȱtoȱserveȱasȱblueprintsȱforȱdrugȱdiscoveryȱ
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Thisȱtalkȱwillȱdiscussȱourȱrecentȱendeavoursȱencompassingȱapproachesȱtoȱoxazoleȱcontainingȱnaturalȱ
productsȱ andȱ theȱ developmentȱ ofȱ naturalȱ productȱ inspiredȱ inhibitorsȱ ofȱ T.ȱ bruceiȱ theȱ parasiteȱ
responsibleȱforȱAfricanȱsleepingȱsickness.ȱ
BiosynthesisȱofȱMarineȱNaturalȱProductsȱinȱMicrobesȱ
SailingȱtheȱUnchartedȱSeasȱofȱMarineȱPhytoplanktonȱ
AngeloȱFontana,ȱCarmenȱGallo,ȱAdeleȱCutignano,ȱGenoveffaȱNuzzo,ȱAngelaȱSardo,ȱ ȱ
EmilianoȱManzoȱandȱGiulianaȱdIppolitoȱ
CNRInstituteȱofȱBiomolecularȱChemistry,ȱViaȱCampiȱFlegreiȱ34,ȱPozzuoli,ȱ80078ȱNaples,ȱItalyȱ
Phytoplanktonȱ isȱ anȱ essentialȱ biologicalȱ componentȱ ofȱmarineȱ environment.ȱ Theȱ groupȱ isȱ
composedȱ ofȱ photosyntheticȱmicroorganismsȱ thatȱ areȱ centralȱ toȱ ecologicalȱ andȱ biogeochemicalȱ
functions.ȱAsȱprimaryȱproducers,ȱtheseȱsingleȬcelledȱorganismsȱprovideȱnourishmentȱtoȱmanyȱmarineȱ
speciesȱandȱareȱalsoȱmajorȱdriversȱinȱtheȱcyclingȱofȱelements.ȱCarbonȱuptakeȱbyȱphytoplankton,ȱandȱ
itsȱexportȱasȱorganicȱmatterȱ toȱ theȱoceanȱ interiorȱ (aȱmechanismȱknownȱasȱ theȱbiologicalȱpump)ȱ
facilitatesȱ theȱ diffusiveȱ drawdownȱ ofȱ atmosphericȱCO2.ȱ Thereȱ areȱ twoȱmainȱ typesȱ ofȱ theȱ largerȱ
phytoplanktonȱspecies:ȱDiatomsȱandȱDinoflagellates.ȱDiatomsȱareȱtheȱmostȱproductiveȱphytoplanktonȱ
groupȱinȱtheȱworldȱoceansȱaccountingȱforȱaboutȱ40ȱpercentȱofȱtheȱmarineȱprimaryȱproduction.ȱTheseȱ
unicellularȱphotosyntheticȱorganismsȱformȱtheȱbasisȱofȱfoodȱwebsȱinȱcoastalȱandȱupwellingȱsystems,ȱ
supportȱimportantȱfisheriesȱandȱhaveȱaȱmajorȱroleȱinȱsilicaȱcycling.ȱOnȱtheȱotherȱhand,ȱinȱadditionȱtoȱ
beȱimportantȱmarineȱprimaryȱproducersȱandȱgrazers,ȱdinoflagellatesȱareȱtheȱmajorȱcausativeȱagentsȱ
ofȱharmfulȱalgalȱbloomsȱsinceȱmanyȱspeciesȱcanȱproduceȱvariousȱtoxinsȱthatȱposeȱaȱhealthȱdangerȱtoȱ
humanȱpopulationsȱandȱnegativelyȱaffectȱeconomicȱactivities.ȱWhileȱtheȱimpactȱofȱtheseȱorganismsȱisȱ
veryȱclear,ȱtheȱmostȱfundamentalȱquestionsȱaboutȱtheirȱphysiologyȱandȱbiochemistryȱremainȱtoȱbeȱ
solved.ȱ Thus,ȱ despiteȱ theȱ centralȱ roleȱ inȱmarineȱ habitatsȱ andȱ theȱ fascinatingȱ chemistryȱ ofȱ theirȱ
secondaryȱmetabolites,ȱourȱknowledgeȱofȱtheȱbiosyntheticȱprocessȱinȱtheseȱprotistsȱisȱstillȱatȱanȱearlyȱ
stage,ȱprovidingȱuniqueȱopportunitiesȱtoȱmakeȱnewȱandȱexcitingȱdiscoveries.ȱStartingȱfromȱtheȱstudyȱ
ofȱ theȱ chemoȬecologicalȱ interactionsȱbetweenȱdiatomsȱ andȱ theirȱmainȱgrazers,ȱ theȱ copepods,ȱourȱ
scientificȱinterestȱforȱphytoplanktonȱhasȱoverȱtimeȱexpandedȱtoȱembraceȱgeneralȱaspectsȱconcerningȱ
potentialȱapplicationȱandȱmetabolismȱofȱtheseȱorganisms,ȱincludingȱregulationȱofȱphysiologicalȱandȱ
ecologicalȱmediators.ȱThisȱcontributionȱwillȱdiscussȱtheseȱtopicsȱandȱrecentȱresultsȱonȱbiosynthesisȱofȱ
secondaryȱmetabolitesȱinȱmarineȱdiatomsȱandȱdinoflagellates.ȱ
MarineȱMicrobesȱ
GenomicȱandȱMetagenomicȱApproachesȱtoȱMineȱ
MarineȱSpongeȱAssociatedȱMicroorganismsȱforȱNovelȱ
BioactiveȱCompoundsȱwithȱPotentialȱ
BiopharmaceuticalȱApplicationsȱ
StephenȱJacksonȱ1,ȱStefanoȱRomanoȱ1,2,ȱLisaȱCrossmanȱ3,ȱClaireȱAdamsȱ2,ȱFergalȱOGaraȱ1,2,4ȱandȱ
AlanȱDobsonȱ1ȱ
1ȱ MarineȱBiotechnologyȱCentre,ȱSchoolȱofȱMicrobiology,ȱUniversityȱCollegeȱCork,ȱCork,ȱIrelandȱ
2ȱ BIOMERITȱResearchȱCentre,ȱSchoolȱofȱMicrobiology,ȱUniversityȱCollegeȱCorkNationalȱUniversityȱofȱ
Ireland,ȱCork,ȱIrelandȱ
3ȱ SchoolȱofȱBiologicalȱSciences,ȱUniversityȱofȱEastȱAnglia,ȱNorwich,ȱUKȱ
4ȱ SchoolȱofȱBiomedicalȱSciences,ȱCurtinȱUniversity,ȱPerth,ȱWAȱ6845,ȱAustraliaȱ
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Marineȱspongesȱareȱwellȱestablishedȱasȱaȱsourceȱofȱbioactiveȱnaturalȱproducts,ȱmanyȱofȱwhichȱ
originateȱfromȱtheȱresidentȱmicroorganismsȱratherȱthanȱfromȱtheȱspongeȱitself.ȱDiverseȱcommunitiesȱ
ofȱspongeȱmicroorganisms,ȱmanyȱofȱwhichȱappearȱtoȱbeȱsymbiontsȱcanȱcompriseȱupȱtoȱ40%ȱofȱtheȱ
spongeȱbiomass.ȱMetagenomicȱbasedȱapproachesȱhaveȱbeenȱemployedȱtoȱstudyȱtheȱmicrobialȱecologyȱ
ofȱbothȱ shallowȱwaterȱ spongesȱ suchȱasȱHaliclonaȱ simulansȱandȱAxinellaȱdissimilisȱandȱdeepȱ seaȱ
spongesȱsuchȱasȱInflatellaȱpelliculaȱandȱStellettaȱnormaniiȱsampledȱfromȱdepthsȱrangingȱfromȱ~750ȱmȱ
toȱ2900ȱmȱtoȱdetermineȱwhetherȱtheȱspongeȱassociatedȱmicrobiotaȱcontainȱbacterialȱgeneraȱthatȱareȱ
likelyȱproducersȱofȱbioactiveȱcompounds.ȱUsingȱcultureȱbasedȱapproachesȱandȱscreeningȱforȱbioactivityȱ
againstȱ clinicalȱpathogensȱ suchȱasȱSalmonellaȱ entericaȱ serotypeȱTyphimurium,ȱmethicillinȬresistantȱ
Staphylococcusȱaureusȱ(MRSA),ȱandȱClostridiumȱdifficile;ȱthreeȱmajorȱgroupsȱofȱmicroorganismsȱwithȱ
antibacterialȱ activity,ȱ sporeȱ formingȱ Bacillus,ȱ Streptomycesȱ andȱ Pseudovibrioȱ speciesȱ haveȱ beenȱ
identified.ȱOurȱstrategyȱhasȱinvolvedȱtheȱsequencingȱandȱannotationȱofȱtheȱgenomesȱofȱtheseȱbioactiveȱ
strains,ȱandȱtheȱsubsequentȱanalysesȱforȱgeneȱclustersȱencodingȱpotentialȱnovelȱbioactiveȱcompoundsȱ
usingȱ theȱwebȱ serverȱAntiSMASH.ȱUsingȱ thisȱapproachȱweȱhaveȱ identifiedȱSubtilomycinȱaȱnovelȱ
lantibioticȱproducedȱbyȱBacillusȱstrainȱMMA7,ȱwhileȱgenomeȱminingȱofȱ12ȱPseudovibrioȱspeciesȱhasȱ
resultedȱinȱtheȱidentificationȱofȱtropodithieticȱacidȱ(TDA)ȱandȱotherȱpotentiallyȱnovelȱsmallȱmolecules.ȱ
Genomeȱ sequencingȱofȱ15ȱStreptomycesȱ strains,ȱaȱnumberȱofȱwhichȱareȱ fromȱdeepȱ seaȱ sediments;ȱ
indicateȱtheȱpresenceȱofȱmultipleȱsecondaryȱmetabolismȱgeneȱclustersȱwhichȱappearȱtoȱbeȱinvolvedȱ
inȱtheȱsynthesisȱofȱpolyketides,ȱnonribosomalȱpetides,ȱlantipeptides,ȱterpenesȱandȱbacteriocins.ȱ
MarineȱPolicyȱ
RegulationȱofȱAccessȱtoȱGeneticȱResourcesȱandȱ
RelatedȱBenefitȬSharingȱatȱtheȱInternationalȱandȱ
EuropeanȱLevelLearningȱtheȱABCȱofȱABSȱ
ThomasȱGreiberȱ
OceanȱGovernance,ȱInstituteȱforȱAdvancedȱSustainabilityȱStudiesȱe.V.ȱ(IASS), Potsdam,ȱGermanyȱ
Innovationȱbasedȱonȱgeneticȱresourcesȱreliesȱtoȱsomeȱextentȱonȱhavingȱphysicalȱaccessȱtoȱgeneticȱ
material.ȱSuchȱaccess,ȱasȱwellȱasȱrelatedȱbenefitȬsharingȱisȱregulatedȱbyȱaȱnumberȱofȱ international,ȱ
regionalȱandȱnationalȱ legalȱ instruments,ȱsomeȱofȱwhichȱwillȱbeȱ introducedȱ toȱ theȱaudienceȱ inȱ thisȱ
presentation.ȱTheȱpresentationȱwillȱprovideȱaȱquickȱintroductionȱtoȱtheȱconceptȱofȱaccessȱtoȱgeneticȱ
resourcesȱandȱfairȱandȱequitableȱbenefitȬsharingȱ(ABS)ȱdevelopedȱunderȱtheȱConventionȱonȱBiologicalȱ
Diversityȱ(CBD).ȱInȱshort,ȱaccordingȱtoȱtheȱABSȱconcept,ȱStatesȱhosting/providingȱgeneticȱresourcesȱ
shallȱfacilitateȱaccessȱtoȱtheseȱresourcesȱwhileȱusersȱshallȱshareȱ inȱaȱfairȱandȱequitableȱmannerȱtheȱ
benefitsȱarisingȱfromȱtheȱaccessȱtoȱandȱuseȱofȱtheȱresources.ȱTheȱpresentationȱwillȱthenȱlookȱinȱmoreȱ
detailȱatȱtheȱNagoyaȱProtocolȱonȱAccessȱtoȱGeneticȱResourcesȱandȱtheȱFairȱandȱEquitableȱSharingȱofȱ
BenefitsȱArisingȱfromȱtheirȱUtilization.ȱBeingȱaȱsupplementaryȱagreementȱtoȱtheȱCBDȱtheȱobjectiveȱ ȱ
ofȱ theȱ Nagoyaȱ Protocolȱ isȱ toȱ setȱ anȱ international,ȱ legallyȱ bindingȱ frameworkȱ toȱ promoteȱ theȱ
implementationȱofȱtheȱABSȱconceptȱinȱtheȱfuture.ȱTheȱProtocolȱaimsȱatȱestablishingȱrulesȱdeterminingȱ
x howȱ researchersȱ andȱ companiesȱwhoȱutilizeȱgeneticȱ resourcesȱ and/orȱ traditionalȱknowledgeȱ
associatedȱwithȱgeneticȱresourcesȱwillȱobtainȱaccessȱtoȱthemȱ(Access),ȱ
x howȱbenefitsȱarisingȱfromȱsuchȱutilizationȱwillȱbeȱsharedȱ(BenefitȬsharing),ȱandȱ
x whichȱmeasuresȱwillȱneedȱ toȱbeȱ takenȱ toȱensureȱ thatȱusersȱ respectȱ theȱABSȱmeasuresȱofȱ theȱ
countryȱprovidingȱtheȱgeneticȱresourcesȱandȱassociatedȱtraditionalȱknowledgeȱ(Compliance).ȱ
Furthermore,ȱ theȱ presentationȱ willȱ giveȱ anȱ overviewȱ ofȱ theȱ newȱ EUȱ ABSȱ Regulationȱ
implementingȱ theȱNagoyaȱProtocolȱ forȱ theȱEuropeanȱUnion.ȱThisȱRegulationȱ ((EU)ȱNo.ȱ511/2014)ȱ
appliesȱfromȱtheȱdateȱtheȱNagoyaȱProtocolȱitselfȱenteredȱintoȱforceȱforȱtheȱUnion,ȱi.e.,ȱonȱ12ȱOctoberȱ
2014ȱ(withȱsomeȱprovisionsȱofȱtheȱRegulationȱonlyȱbecomingȱapplicableȱoneȱyearȱafterȱthat).ȱ
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AccessȱandȱExploitationȱofȱBiologicalȱBiodiversity:ȱ
NewȱChallengesȱandȱTheirȱImpactȱonȱNaturalȱ
ProductsȱResearchȱ
OlgaȱGenilloudȱ
FundaciónȱMEDINA,ȱHealthȱSciencesȱTechnoogyȱPark,ȱGranada,ȱSpainȱ
TheȱimplementationȱofȱCBDȱinȱresponseȱtoȱtheȱneedȱofȱaȱsustainableȱuseȱofȱbiologicalȱdiversity,ȱ
withȱfairȱandȱequitableȱsharingȱofȱfutureȱexploitationȱbenefits,ȱdefinedȱaȱnewȱparadigmȱinȱtheȱwayȱ
industryȱaddressedȱinternationalȱcollaborationȱmodelsȱwithȱthirdȱcountries.ȱAfterȱ20ȱyearsȱofȱeffortsȱ
toȱ clearlyȱmanageȱ theȱ accessȱ andȱ benefitȱ sharingȱ toȱ theseȱ geneticȱ resources,ȱ andȱ theȱ transferȱ ofȱ
relevantȱ technology,ȱweȱhaveȱseenȱ thatȱwrongȱexpectationsȱaboutȱ theȱpotentialȱeconomicȱreturns,ȱ
emergingȱprotectiveȱlegislationȱinȱsomeȱcountries,ȱandȱtheȱabsenceȱofȱclearȱauthoritiesȱtoȱgrantȱaccess,ȱ
determinedȱ theȱ introductionȱ ofȱ voluntaryȱ guidelinesȱ toȱ assistȱ theȱ efficientȱ managementȱ ofȱ
exploitationȱofȱABSȱ thatȱwereȱ reinforcedȱmoreȱ recentlyȱwithȱ theȱNagoyaȱprotocol.ȱWhereasȱ thisȱ
protocolȱaimsȱatȱprovidingȱaȱlegalȱframeworkȱforȱprovidersȱandȱusersȱofȱgeneticȱresources,ȱincludingȱ
aȱ proposedȱ infrastructureȱ toȱ trackȱ materialsȱ andȱ agreements,ȱ itsȱ conceptualȱ andȱ practicalȱ
implementationȱisȱbecomingȱreallyȱchallengingȱinȱmanyȱcountriesȱandȱhasȱsetȱupȱtheȱalarmȱforȱusersȱ
bothȱinȱtheȱacademicȱandȱindustryȱcommunities.ȱTheȱimplicationsȱofȱthisȱnewȱpolicyȱandȱlegislationȱ
onȱ naturalȱproductȱ researchȱwillȱ beȱdiscussedȱ fromȱ theȱperspectiveȱ ofȱ bothȱ communities.ȱTheseȱ
uncertaintiesȱ derivedȱ fromȱ theȱ poorȱ developedȱ modelsȱ forȱ theȱ countryȬtoȬcountryȱ definitiveȱ
implementationȱrepresentȱmoreȱthanȱeverȱclearȱbarriersȱtoȱtheȱexploitationȱofȱtheseȱgeneticȱresources.ȱ
Theseȱproblemsȱshouldȱbeȱaddressedȱjointlyȱbyȱtheȱadministrationȱandȱallȱstackeholdersȱinȱtheȱfieldȱ
toȱdevelopȱaȱlongȱtermȱsustainableȱmodelȱfosteringȱresearchȱinȱnaturalȱproducts.ȱ
 ȱ
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Sessionȱ3.ȱAbstractsȱSelectedȱforȱOralȱPresentationsȱ
ChemicalȱEcologyȱ
SecondaryȱMetabolitesȱofȱPhyllodesmiumȱlongicirrumȱ
andȱTheirȱRoleȱinȱDefenseȱandȱEvolutionȱ
AlexanderȱBogdanovȱ1,ȱCoraȱHertzerȱ1,2,ȱStefanȱKehrausȱ1,ȱSamuelȱNietzerȱ3,ȱSvenȱRohdeȱ3,ȱ ȱ
PeterȱJ.ȱSchuppȱ3,ȱHeikeȱWägeleȱ2ȱandȱGabrieleȱM.ȱKönigȱ3ȱ
1ȱ UniversityȱofȱBonn,ȱPharmaceuticalȱBiology,ȱBonn,ȱGermanyȱ
2ȱ ZoologischesȱForschungsmuseumȱAlexanderȱKönig,ȱZFMK,ȱBonn,ȱGermanyȱ
3ȱ UniversityȱofȱOldenburg,ȱICBMȱTerramare,ȱWilhelmshaven,ȱGermanyȱ
Theȱaimȱofȱtheȱproposedȱprojectȱisȱtoȱshedȱlightȱonȱtheȱevolutionȱofȱtheȱdefensiveȱsystemȱofȱanȱ
opisthobranchȱgroup,ȱtheȱCladobranchia.ȱWithinȱCladobranchia,ȱtheȱtaxonȱAeolidoideaȱisȱknownȱtoȱ
incorporateȱcnidocystsȱfromȱtheirȱpreyȱforȱitsȱownȱdefense.ȱThisȱhasȱbeenȱsuggestedȱasȱaȱmajorȱdrivingȱ
forceȱforȱspeciationȱandȱanȱexplanationȱforȱtheȱsuccessȱofȱtheȱAeolidoidea.ȱAnotherȱdefensiveȱstrategyȱ
inȱshellȬlessȱopisthobranchsȱisȱtheȱincorporationȱofȱsecondaryȱmetabolitesȱfromȱpreyȱorganisms.ȱOurȱ
projectȱfocusesȱonȱnaturalȱproductsȱinȱspeciesȱbelongingȱtoȱtheȱgenusȱPhyllodesmiumȱ(Cladobranchia,ȱ
Aeolidoidea)ȱinȱcorrelationȱwithȱtheirȱfood.ȱMembersȱofȱtheȱgenusȱPhyllodesmiumȱfeedȱexclusivelyȱonȱ
differentȱalcyonaceanȱcorals,ȱwhichȱareȱaȱrichȱsourceȱofȱterpenoidȱsecondaryȱmetabolites.ȱP.ȱlongicirrumȱ
yieldedȱseveralȱnewȱsecondaryȱmetabolitesȱ(15),ȱbesidesȱalreadyȱknownȱonesȱ(e.g.,ȱsarcophytoninȱB,ȱ
isosarcophytoxideȱ andȱ polyhydroxylatedȱ steroids).ȱ Theȱ newȱ compoundsȱ belongȱ toȱ theȱ classȱ ofȱ
cembraneȱditerpenesȱ(1),ȱsecogorgosterolsȱ(2),ȱmoreȱunusualȱtetracyclicȱandȱpentacyclicȱditerpenesȱ
(35).ȱTheȱdefensiveȱroleȱofȱtheȱisolatedȱcompoundsȱcouldȱbeȱdemonstratedȱbyȱfeedingȱdeterrenceȱ
assaysȱusingȱ theȱ tropicalȱpufferfishȱCanthigasterȱ solandriȱ asȱ predator.ȱVLCȱ fractionsȱ ofȱ theȱ crudeȱ
extractȱwereȱdeterrentȱ atȱ levelsȱ belowȱnaturalȱ concentrations.ȱCompoundȱ 3ȱ exhibitedȱ significantȱ
deterrenceȱatȱ0.5%ȱofȱdryȱmassȱandȱthusȱisȱsuggestedȱtoȱplayȱanȱimportantȱroleȱinȱchemicalȱdefenseȱ
againstȱpredation.ȱOurȱ findingsȱwillȱ finallyȱbeȱmappedȱontoȱ aȱphylogeneticȱ reconstructionȱofȱ theȱ
Cladobranchiaȱtoȱunderstandȱevolutionȱofȱdifferentȱpathwaysȱofȱdefensiveȱstrategies.ȱ
Acknowledgments:ȱDFGȱWaȱ618/10Ȭ1ȱandȱKOȱ902/8Ȭ1.ȱ
NaturalȱInducersȱforȱLarvalȱMetamorphosisȱinȱ ȱ
ScleractinianȱCoralsȱ
PeterȱJ.ȱSchupp,ȱMareenȱMöller,ȱSamuelȱNietzerȱandȱMakotoȱKitamuraȱ
InstituteȱofȱChemistryȱandȱBiologyȱofȱtheȱmarineȱEnvironment,ȱOldenburg,ȱGermanyȱ
Manyȱbenthicȱmarineȱinvertebrates,ȱincludingȱcorals,ȱdisperseȱasȱplanktonȱbeforeȱsettlementȱandȱ
metamorphosis.ȱFindingȱaȱsuitableȱhabitatȱisȱcrucialȱforȱsessileȱmarineȱinvertebrates.ȱTheȱabilityȱofȱ
larvaeȱtoȱdetectȱhabitatȬspecificȱcuesȱhasȱbeenȱrecognizedȱinȱaȱrangeȱofȱphyla,ȱbutȱuntilȱrecently,ȱonlyȱ
aȱ fewȱ studiesȱ identifiedȱ theȱ chemicalȱ structureȱ ofȱ compoundsȱ involvedȱ inȱ larvalȱ settlementȱ andȱ
metamorphosis.ȱ Biofilmsȱ onȱ Crustoseȱ Corallineȱ Algaeȱ areȱ aȱ knownȱ inducerȱ forȱ settlementȱ inȱ
scleractinianȱcoralsȱbutȱonlyȱlittleȱisȱknownȱaboutȱspecificȱbacteriaȱandȱchemicalȱcompoundsȱinvolvedȱ
inȱmetamorphosisȱandȱsettlementȱofȱcoralȱlarvae.ȱHereȱweȱpresentȱinsightsȱintoȱtheȱroleȱofȱbacteriaȱ
duringȱtheȱcoralȱlarvaeȱsettlement,ȱusingȱlarvaeȱofȱtheȱbroodingȱcoralȱLeptastreaȱpurpureaȱasȱaȱmodel.ȱ
Experimentsȱ testingȱ theȱ involvementȱ ofȱ CCAȱ biofilms,ȱ asȱ wellȱ asȱ biofilmsȱ fromȱ inertȱ surfacesȱ ȱ
(e.g.,ȱ tiles,ȱ bleachedȱ CCA),ȱ revealedȱ thatȱ biofilmsȱ onȱHydrolithionȱ andȱ biofilmsȱ onȱ certainȱ inertȱ ȱ
surfacesȱmoreȱ thanȱ threeȱweeksȱ oldȱ repeatedlyȱ inducedȱ settlementȱ inȱ L.ȱ purpureaȱ andȱAcroporaȱ ȱ
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larvae.ȱ Continuedȱ studiesȱ leadȱ alsoȱ toȱ theȱ isolationȱ ofȱ twoȱ settlementȬinducingȱ bacteriaȱ (bothȱ
Pseudoalteromonasȱsp.).ȱUsingȱbioguidedȱ fractionationȱofȱcrudeȱextractsȱ fromȱ inducingȱbacteriaȱweȱ
couldȱshowȱthatȱcertainȱbacteriaȱproduceȱchemicalȱcues,ȱwhichȱinduceȱtheȱsettlementȱprocess.ȱTwoȱ
settlementȱandȱmetamorphosisȱinducingȱcompoundsȱhaveȱsoȱfarȱbeenȱisolated.ȱFurtherȱassaysȱalsoȱ
identifiedȱtheȱpresenceȱofȱaȱtoxicȱcompoundȱinȱtheȱbacterialȱextracts.ȱTheirȱstructureȱelucidationȱisȱ
currentlyȱunderȱway.ȱ
ChemicalȱInteractionsȱbetweenȱtheȱToxicȱMicroalgaeȱ
Ostreopsisȱcf.ȱovataȱandȱMediterraneanȱ ȱ
BenthicȱDiatomsȱ
EvaȱTernonȱ1,ȱSophieȱMarroȱ2,ȱRodolpheȱLeméeȱ2ȱandȱOlivierȱThomasȱ1ȱ
1ȱ NiceȱInstituteȱofȱChemistryPCREȱUMR7272ȱCNRS,ȱUniversityȱofȱNiceȱSophiaȱAntipolis,ȱNice,ȱFranceȱ
2ȱ SorbonneȱUniversités,ȱUniversitéȱPierreȱetȱMarieȬCurieȱParisȱ6,ȱCNRS,ȱ ȱ
LaboratoireȱdOcéanographieȱdeȱVillefranche,ȱVillefrancheȬsurȬmer,ȱFranceȱ
Severalȱ speciesȱofȱmicroalgaeȱownȱaȱwellȬdevelopedȱ specializedȱmetabolomeȱyieldingȱ toȱ theȱ
productionȱ ofȱ toxicȱ compounds.ȱWhenȱ highlyȱ concentratedȱ andȱ quicklyȱmultiplying,ȱ theseȱ toxicȱ
microalgaeȱareȱlikelyȱtoȱinduceȱnegativeȱenvironmentalȱorȱtoxicologicalȱeffects,ȱbyȱformingȱHarmfulȱ
AlgalȱBloomsȱ(HABs).ȱDuringȱtheȱpastȱdecade,ȱaȱtoxicȱbenthicȱdinoflagellateȱbelongingȱtoȱtheȱgenusȱ
OstreopsisȱhasȱbloomedȱrepetitivelyȱalongȱtheȱMediterraneanȱcoastline,ȱleadingȱtoȱtoxicȱoutbreaksȱonȱ
humans.ȱ Theirȱ efflorescenceȱ hasȱ becomeȱ aȱ realȱ concernȱ inȱ regardȱ toȱ publicȱ healthȱ andȱ severalȱ
toxicologicalȱstudiesȱonȱtheȱmajorȱtoxinsȱ(ovatoxins)ȱhaveȱbeenȱcarriedȱout.ȱOnȱtheȱotherȱhand,ȱtheirȱ
effectsȱonȱtheȱMediterraneanȱbenthicȱcommunityȱhaveȱnotȱbeenȱassessedȱyet.ȱInȱthisȱstudyȱweȱproposeȱ
toȱ investigateȱ theȱ chemicalȱmediationȱ involvedȱbetweenȱOstreopsisȱ cf.ȱ ovataȱandȱ aȱMediterraneanȱ
benthicȱ diatoms.ȱCoȬculturesȱwithoutȱ contactȱwereȱ setȱ upȱ usingȱ dialyzeȱ bags,ȱ andȱ theȱ chemicalȱ
contentȱofȱbothȱcellsȱandȱcultureȱmediaȱwasȱanalyzed.ȱSinceȱtheȱspecializedȱmetabolismȱofȱO.ȱcf.ȱovataȱ
remainsȱscarcelyȱknown,ȱanȱunȬtargetedȱmetabolomicsȱapproachȱwasȱusedȱtoȱcompareȱtheȱchemicalȱ
signalsȱpresentȱinȱculturesȱthanksȱtoȱaȱhighȱperformanceȱUHPLCȬQTof.ȱChemicalȱcuesȱfoundȱtoȱbeȱ
involvedȱinȱtheȱinteractionsȱwereȱsubmittedȱtoȱaȱMSȬMSȱapproachȱandȱcomparedȱtoȱnaturalȱproductsȱ
databasesȱinȱorderȱtoȱproposeȱaȱpotentialȱidentity.ȱ
IrishȱOsmundeaȱspp.:ȱFoodȱorȱShelterȱforȱAplysiaȱsp.?ȱ
SylviaȱSoldatouȱ1,ȱRyanȱYoungȱ1,2,ȱCandiceȱBromleyȱ1,ȱSvenjaȱHeeschȱ3ȱandȱBillȱBakerȱ1,2ȱ
1ȱ NationalȱUniversityȱofȱIreland,ȱGalway,ȱGalway,ȱIrelandȱ
2ȱ DepartmentȱofȱChemistryȱandȱCenterȱforȱDrugȱDiscoveryȱandȱInnovation,ȱUniversityȱofȱSouthȱFlorida,ȱ
Tampa,ȱFL,ȱUSAȱ
3ȱ IrishȱSeaweedȱResearchȱGroup,ȱRyanȱInstituteȱforȱEnvironmental,ȱMarineȱandȱEnergyȱResearch,ȱNationalȱ
UniversityȱofȱIreland,ȱGalway,ȱGalway,ȱIrelandȱ
Theȱ Irishȱ coastlineȱ isȱ approximatelyȱ 7500ȱ kmȱ longȱ representingȱ oneȱ ofȱ theȱmostȱ biodiverseȱ ȱ
andȱ richȬspeciesȱhabitatsȱ inȱEurope.ȱWithȱonlyȱ fewȱ studiesȱ conductedȱ inȱ theȱNorthȱEastȱAtlanticȱ
region,ȱIrishȱwatersȱcanȱbeȱaȱgreatȱsourceȱofȱnewȱandȱunexploredȱchemicalȱdiversity.ȱFourȱdifferentȱ
Osmundeaȱsp.,ȱredȱalagaeȱcommonlyȱfoundȱinȱintertidalȱzone,ȱhaveȱbeenȱdescribedȱfromȱIrishȱwaters.ȱ
Aplysiaȱsp.,ȱisȱaȱseaȱhareȱwhichȱhasȱbeenȱfoundȱtoȱbeȱassociatedȱwithȱOsmundeaȱalgae.ȱThisȱprojectȱisȱ
focusingȱonȱ theȱ isolationȱandȱ characterisationȱofȱ secondaryȱmetabolitesȱ fromȱOsmundeaȱ spp.ȱ andȱ
Aplysiaȱsp.ȱsamplesȱcollectedȱfromȱtheȱshoreȱofȱWesternȱIrelandȱinȱcountyȱGalway.ȱTheȱultimateȱaimȱ
isȱtoȱcompareȱtheȱchemistryȱproducedȱbyȱtheseȱtwoȱmarineȱorganismsȱandȱdetermineȱwhetherȱtheȱseaȱ
haresȱareȱsequesteringȱtheȱcompoundsȱfromȱtheȱalgaeȱorȱtheyȱareȱusingȱtheȱOsmundeaȱspp.ȱasȱaȱshelterȱ
fromȱpredatorsȱandȱstrongȱwaterȱcurrents.ȱThusȱhalfȱtheȱAplysiaȱsp.ȱcollectedȱwereȱallowedȱtoȱfastȱ
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priorȱtoȱanalysisȱaffordingȱanȱopportunityȱtoȱsampleȱtheȱchemistryȱcontainedȱwithinȱtheȱseaȱharesȱ
ratherȱthanȱthatȱcontainedȱwithinȱtheȱdigestiveȱtract.ȱTheȱalgalȱandȱanimalȱsamplesȱwereȱextractedȱ
separatelyȱ inȱorganicȱ solventsȱ followedȱbyȱpurificationȱandȱ isolationȱofȱsecondaryȱmetabolitesȱbyȱ
meansȱ ofȱ Mediumȱ Pressureȱ Liquidȱ Chromatographyȱ (MPLC)ȱ andȱ Highȱ Performanceȱ Liquidȱ
Chromatographyȱ (HPLC).ȱComparisonsȱbetweenȱ theȱalgalȱandȱseaȱhareȱextractsȱwereȱcarriedȱoutȱ
throughȱmetabolomicsȱanalysisȱusingȱLiquidȱChromatographyȬMassȱSpectrometryȱ(LCȬMS)ȱandȱGasȱ
ChromatographyȬMassȱSpectroscopyȱ (GCȬMS).ȱMoreover,ȱ theȱstructuresȱofȱpureȱmetabolitesȱwereȱ
elucidatedȱbyȱmeansȱofȱ1Dȱandȱ2DȱNuclearȱMagneticȱResonanceȱ(NMR)ȱspectroscopy.ȱ
DualȱInductionȱofȱMicrobialȱSecondaryȱMetabolitesȱ
byȱFungal/BacterialȱCoȬCultivationȱ
MostafaȱRatebȱ1,2,ȱJenniferȱWakefieldȱ1,ȱRainerȱEbelȱ1ȱandȱMarcelȱJasparsȱ1ȱ
1ȱ MarineȱBiodiscoveryȱCentre,ȱDepartmentȱofȱChemistry,ȱUniversityȱofȱAberdeen,ȱAberdeen,ȱUKȱ
2ȱ PharmacognosyȱDepartment,ȱFacultyȱofȱPharmacy,ȱBeniȬSuefȱUniversity,ȱBeniȬSuef,ȱEgyptȱ
MarineȬderivedȱmicroorganismsȱareȱpromisingȱsourcesȱofȱnewȱbioactiveȱmetabolites.ȱHowever,ȱ
theȱfrequentȱreȬdiscoveryȱofȱknownȱcompoundsȱisȱaȱmajorȱproblem.ȱManyȱbiosyntheticȱgenesȱareȱnotȱ
expressedȱinȱvitroȱthusȱlimitingȱtheȱchemicalȱdiversityȱofȱmicrobialȱcompoundsȱthatȱcanȱbeȱobtainedȱ
throughȱfermentation.ȱOnȱtheȱotherȱhand,ȱtheȱcoȬcultivationȱ(alsoȱcalledȱmixedȱfermentation)ȱofȱtwoȱ
orȱmoreȱ differentȱmicroorganismsȱ helpsȱ toȱmimicȱ complexȱmicrobialȱ naturalȱ communities.ȱ Theȱ
competitionȱduringȱcoȬcultivationȱ inȱmostȱcasesȱ leadȱ toȱanȱenhancedȱproductionȱofȱconstitutivelyȱ
presentȱcompounds,ȱorȱtoȱanȱinductionȱofȱcrypticȱcompoundsȱthatȱareȱnotȱdetectedȱinȱaxenicȱculturesȱ
ofȱ theȱproducingȱ strain.ȱHerein,ȱweȱ reportȱ theȱ inductionȱ ofȱnewlyȱdetectedȱ bacterialȱ andȱ fungalȱ
metabolitesȱbyȱtheȱmixedȱfermentationȱofȱtheȱmarineȬderivedȱfungalȱisolateȱMR2012ȱandȱhyperȬaridȱ
desertȱbacterialȱisolates.ȱ
DeepȱSeaȱandȱPolarȱResearchȱ
IsolationȱandȱCharacterizationȱofȱBioactiveȱDeepȬSeaȱ ȱ
MarineȱFungiȱ
StephenȱAȱJacksonȱ1,ȱErikȱBorchertȱ1,ȱJonathanȱKennedyȱ1,ȱFergalȱOGara1,2ȱandȱ ȱ
AlanȱD.W.ȱDobsonȱ1,2ȱ
1ȱ SchoolȱofȱMicrobiology,ȱUniversityȱCollegeȱCork,ȱCork,ȱIrelandȱ
2ȱ BIOMERITȱResearchȱCentre,ȱUniversityȱCollegeȱCork,ȱCork,ȱIrelandȱ
Inȱ theȱ searchȱ forȱ novelȱmarineȱ naturalȱ productsȱwithȱ antimicrobialȱ activities,ȱ theȱ deepȬseaȱ
remainsȱanȱasȱyetȱlargelyȱunderȬsampledȱenvironment.ȱAsȱterrestrialȱfungiȱareȱwellȱknownȱproducersȱ
ofȱantimicrobialȱagents,ȱmarineȱfungiȱmayȱbeȱaȱpromisingȱsourceȱofȱnovelȱcompoundsȱwithȱpotentialȱ
toȱcombatȱtheȱincreasingȱthreatȱofȱantimicrobialȱresistancesȱamongstȱhumanȱpathogenicȱbacteria.ȱWeȱ
haveȱ isolatedȱ fungiȱ fromȱdeepȬseaȱsedimentȱsampledȱ fromȱaȱdepthȱofȱ1168ȱmȱandȱ fromȱaȱmarineȱ
spongeȱ(Stellettaȱnormani)ȱsampledȱfromȱaȱdepthȱofȱ751ȱm.ȱSamplesȱwereȱobtainedȱfromȱtheȱAtlanticȱ
OceanȱoffȱtheȱwestȱcoastȱofȱIreland.ȱNineteenȱisolatesȱ(14ȱfromȱtheȱspongeȱandȱ5ȱfromȱsediment)ȱwereȱ
taxonomicallyȱcharacterizedȱbyȱPCRȱamplificationȱtargetingȱ18SȱrRNAȱgeneȱfragmentsȱusingȱprimersȱ
EukAȱandȱEukBȱ [1]ȱ followedȱbyȱsequencing,ȱBLASTȱanalysesȱandȱphylogeneticȱ treeȬbuilding.ȱAllȱ
sedimentȱisolatesȱrecruitedȱtoȱtheȱgenusȱCladosporiumȱandȱareȱcloselyȱrelatedȱtoȱsequencesȱderivedȱ
fromȱdeepȬseaȱorȱhypersalineȱenvironments.ȱSpongeȱderivedȱisolatesȱareȱcloselyȱrelatedȱtoȱtheȱgeneraȱ
Ascomycete,ȱCadophoraȱandȱGeomyces.ȱPhylogeneticȱanalysesȱsuggestȱ theseȱ isolatesȱmayȱbeȱ trueȱ
marineȱ fungi.ȱAllȱ fungalȱ isolatesȱwereȱ testedȱ forȱantibacterialȱactivitiesȱagainstȱ clinicallyȱ relevantȱ
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Gramȱ positiveȱ andȱ Gramȱ negativeȱ testȱ strains.ȱ Althoughȱ littleȱ ifȱ anyȱ antibacterialȱ activityȱwasȱ
observedȱ fromȱ theȱ sedimentȱ isolates,ȱ 7ȱ spongeȱ isolatesȱ showedȱ activityȱ againstȱoneȱorȱmoreȱ testȱ
strains.ȱThreeȱisolatesȱinȱparticularȱ(TS3,ȱTS12ȱ&ȱTS13)ȱinhibitedȱallȱtestȱstrainsȱinȱtheȱagarȱoverlayȱ
assay.ȱTheȱsecondaryȱmetaboliteȱpotentialȱofȱtheseȱstrainsȱwasȱinvestigatedȱbyȱPCRȱthroughȱtargetingȱ
ofȱpotentialȱPolyketideȱsynthaseȱ(PKS)ȱandȱNonȱRibosomalȱpeptideȱsynthaseȱ(NRPS)ȱgenesȱinȱtheseȱ
fungalȱgenomes.ȱ
Referenceȱ
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InvestigationȱintoȱtheȱBioactiveȱMetabolitesȱofȱDeepȱ
SeaȱSpongeȱAssociatedȱFungiȱ
CandiceȱBromleyȱ1,ȱRyanȱYoungȱ1,2,ȱStephenȱJacksonȱ3,ȱThomasȱSuttonȱ3,ȱAlanȱDobsonȱ3ȱ ȱ
andȱBillȱBakerȱ1,2ȱ
1ȱ NationalȱUniversityȱofȱIrelandȱGalway,ȱGalway,ȱIrelandȱ
2ȱ CenterȱforȱDrugȱDiscoveryȱandȱInovation,ȱUniversityȱofȱSouthȱFlorida,ȱTampa,ȱFL,ȱUSAȱ
3ȱ MarineȱBiotechnologyȱCentre,ȱSchoolȱofȱMicrobiology,ȱUniversityȱCollegeȱCork,ȱ ȱ
NationalȱUniversityȱofȱIrelandȱCork,ȱCork,ȱIrelandȱ
Marineȱassociatedȱfungi,ȱespeciallyȱthoseȱisolatedȱfromȱextremeȱenvironments,ȱhaveȱbeenȱfoundȱ
toȱproduceȱdiverseȱbioactiveȱsecondaryȱmetabolites.ȱTheȱabilityȱtoȱmanipulateȱtheȱfungalȱgenomeȱtoȱ
amplifyȱ theȱproductionȱofȱparticularȱmetabolitesȱaddsȱ toȱ theirȱpotentialȱ inȱ theȱdiscoveryȱofȱnovelȱ
bioactiveȱcompounds.ȱInȱthisȱstudyȱtheȱROVȱHollandȱIȱwasȱusedȱtoȱcollectȱsamplesȱofȱtheȱspongeȱ
StellettaȱnormaniȱoffȱtheȱwestȱcoastȱofȱIrelandȱfromȱaȱdepthȱofȱ751ȱm.ȱElevenȱdeepȱseaȱspongeȱassociatedȱ
fungiȱwereȱ isolatedȱandȱ cultured.ȱ Initialȱ testingȱ forȱbioactivitiesȱwasȱperformedȱusingȱaȱdeferredȱ
antagonismȱassayȱagainstȱgramȱnegativeȱbacteriaȱsuchȱasȱEscherichiaȱcoliȱandȱPseudomonasȱaeruginosa,ȱ
asȱwellȱasȱgramȱpositiveȱbacteriaȱsuchȱasȱStaphylococcusȱaureusȱandȱBacillusȱsubtilis.ȱInȱanȱattemptȱtoȱ
increaseȱtheȱproductionȱofȱbioactiveȱsecondaryȱmetabolitesȱepigeneticȱmodifiers,ȱcapableȱofȱactivatingȱ
silencedȱorȱattenuatedȱgeneȱclustersȱ inȱ theȱ fungi,ȱwereȱemployed.ȱEachȱofȱ theȱfungalȱstrainsȱwereȱ
exposedȱ toȱ twoȱ suchȱ epigeneticȱmodifiers,ȱnamelyȱ sodiumȱbutyrateȱandȱ5Ȭazacytidine,ȱ inhibitingȱ
histoneȱdeacetylaseȱ (HDAC)ȱ andȱDNAȱmethyltransferaseȱ (DNMT)ȱ respectively.ȱToȱ establishȱ theȱ
effectsȱofȱepigeneticȱmodificationsȱonȱtheȱpropensityȱforȱtheȱfungiȱtoȱproduceȱbioactiveȱsecondaryȱ
metabolitesȱtheȱactivitiesȱofȱtheȱorganicȱextractsȱwereȱretested,ȱthisȱtimeȱcoveringȱaȱwiderȱrangeȱofȱ
pathogens.ȱInȱaddition,ȱcomparativeȱinvestigationsȱofȱtheȱfungalȱmetabolomicȱprofilesȱusingȱLCȬMSȱ
asȱwellȱasȱNMRȱspectroscopyȱwereȱconductedȱtoȱestablishȱanyȱpotentialȱbioactiveȱnaturalȱproducts.ȱ
AntimicrobialȱCompoundsȱfromȱAntarcticȱBacteriaȱ
DonatellaȱdeȱPascaleȱ1,ȱPietroȱTedescoȱ1,ȱFortunatoȱPalmaȱEspositoȱ1,ȱAntonioȱMondiniȱ1,ȱ ȱ
GlenȱBrodieȱ2,ȱRenatoȱFaniȱ3ȱandȱMarcelȱJaspersȱ2ȱ
1ȱ InstituteȱofȱProteinȱBiochemistry,ȱCNR,ȱNaples,ȱItalyȱ
2ȱ UniversityȱCollegeȱofȱAberdeen,ȱTheȱSchoolȱofȱNaturalȱandȱComputingȱSciences,ȱ ȱ
Aberdeen,ȱUKȱ
3ȱ DepartmentȱofȱBiology,ȱUniversityȱofȱFlorence,ȱFlorence,ȱItalyȱ
Theȱincreasingȱalarmȱofȱmultidrugȱresistantȱbacteriaȱinȱtheȱlastȱ20ȱyears,ȱledȱscientificȱcommunityȱ
toȱtheȱdiscoveryȱofȱnovelȱsourceȱofȱantimicrobialsȱcompounds.ȱTheȱbioprospectingȱfromȱmarineȱandȱ
extremeȱenvironmentsȱhasȱyieldedȱaȱnoteworthyȱnumberȱofȱnovelȱmoleculesȱfromȱaȱwideȱrangeȱofȱ
organisms.ȱAntarcticaȱ isȱ theȱ oneȱ ofȱ theȱmostȱ extraordinaryȱ placesȱ onȱ Earthȱ andȱ exhibitsȱmanyȱ
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distinctiveȱ features.ȱ Itȱ isȱEarthsȱsouthernmostȱcontinentȱandȱ itȱ isȱ theȱcoldest,ȱdriest,ȱandȱwindiestȱ
placeȱonȱtheȱplanet.ȱThus,ȱAntarcticaȱhidesȱorganisms,ȱwhichȱhaveȱevolvedȱuniqueȱcharacteristicsȱtoȱ
faceȱ theseȱharshȱenvironmentalȱconditions.ȱ Inȱparticular,ȱAntarcticȱmicroorganismsȱareȱknownȱ toȱ
produceȱnovelȱsecondaryȱmetabolitesȱthatȱareȱvaluableȱinȱaȱrangeȱofȱapplications.ȱHerein,ȱweȱreportȱ
onȱtheȱdevelopmentȱofȱaȱsixȬstepȱbiodiscoveryȱpipelineȱstartingȱwithȱtheȱcollectionȱofȱenvironmentalȱ
samplesȱ andȱ isolationȱ ofȱ novelȱ bacteria,ȱ toȱ theȱ chemicalȱ identificationȱ ofȱ theȱ bioȬassayȱ guidedȱ
purificationȱofȱcompoundsȱwithȱantimicrobialȱandȱantibiofilmȱactivities.ȱAntarcticȱsubȬseaȱsedimentsȱ
wereȱusedȱtoȱisolateȱmoreȱ1000ȱbacteria.ȱTheȱnovelȱisolatesȱwereȱsubjectedȱtoȱprimaryȱscreeningȱtoȱ
determineȱ theirȱ bioactivityȱ againstȱ aȱ selectedȱ panelȱ ofȱ humanȱ pathogensȱ (Staphylococcusȱ aureus,ȱ
Pseudomonasȱ aeruginosa,ȱKlebsiellaȱpneumonia,ȱBurkholderiaȱ cenocepacia).ȱ Isolates,ȱpositiveȱ toȱ theȱ firstȱ
screening,ȱwereȱusedȱtoȱproduceȱcrudeȱextractsȱfromȱmicrobialȱexhaustedȱcultureȱbroths.ȱAȱbioassayȬ
drivenȱpurificationȱwasȱperformedȱusingȱcrudeȱextractsȱofȱtheȱmostȱpromisingȱisolates.ȱLCȬMSȱandȱ
NMRȱthenȱstructurallyȱresolvedȱtheȱpurifiedȱbioactiveȱcompounds.ȱ
MarineȱBacteriaȱIsolatedȱfromȱDeepȬSeaȱ
HydrothermalȱVentsȱAreȱValuableȱSourcesȱofȱ
GlycosaminoglycanȬLikeȱPolysaccharidesȱ ȱ
andȱAntiȬMicrobialsȱ
ChristineȱDelbarreȬLadrat,ȱLaetitiaȱKolypczuk,ȱDelphineȱPasserini,ȱJacquelineȱRatiskol,ȱ ȱ
CorinneȱSinquin,ȱAgataȱZykwinska,ȱSylviaȱColliecȬJouaultȱandȱFrançoiseȱLeroiȱ
Ifremer,ȱNantes,ȱFranceȱ
TheȱstudyȱofȱmicrobialȱlifeȱadaptedȱtoȱdeepȬseaȱhydrothermalȱventsȱconditionsȱisȱaȱpromisingȱ
wayȱ ofȱ discoveringȱ newȱ biomoleculesȱwithȱ innovativeȱ propertiesȱ andȱ potentialȱ applicationsȱ inȱ
humanȱhealth.ȱOnȱoneȱhand,ȱourȱcollectionȱofȱbacteriaȱisolatedȱfromȱdeepȬseaȱhydrothermalȱventsȱisȱ
screenedȱforȱantiȬmicrobialȱactivitiesȱtoȱfightȱtheȱgrowingȱthreatȱofȱbroadȱspectrumȱantibioticȱresistantȱ
infections.ȱAȱrangeȱofȱGramȬpositiveȱandȱGramȬnegativeȱbacteriaȱpathogensȱencounteredȱinȱhumanȱ
healthȱfield,ȱaquacultureȱandȱfoodȱspoilageȱconstitutesȱtheȱselectedȱtargetȱbacteria.ȱOnȱtheȱotherȱhand,ȱ
marineȱprokaryotesȱofferȱ aȱ sourceȱofȱ safe,ȱbiocompatible,ȱbiodegradableȱ andȱvaluableȱ renewableȱ
productsȱespeciallyȱcarbohydrateȱpolymers.ȱDeepȬseaȱmarineȱbacteriaȱhaveȱbeenȱshownȱtoȱproduceȱ
exopolysaccharidesȱ (EPS)ȱ withȱ unusualȱ structureȱ andȱ havingȱ glycosaminoglycanȱ (GAG)Ȭlikeȱ
biologicalȱactivities;ȱinȱparticular,ȱsomeȱofȱtheseȱEPSȱareȱnaturallyȱsulfated;ȱthisȱisȱveryȱrareȱwithinȱ
theȱprokaryoteȱdomain.ȱDataȱonȱthreeȱEPSȬproducingȱbacteriaȱisolatedȱfromȱdeepȬseaȱhabitatsȱwillȱbeȱ
presented.ȱ Theseȱ wouldȱ includeȱ EPSȱ productionȱ inȱ bioreactors,ȱ molecularȱ mechanismsȱ ofȱ theȱ
polysaccharideȱbiosynthesis,ȱchemicalȱandȱenzymaticȱmodifications,ȱcarbohydrateȱactiveȱenzymesȱasȱ
wellȱasȱsomeȱbiologicalȱpropertiesȱwhichȱgiveȱthemȱhighȱvalueȱforȱtheȱbiomedicalȱfield.ȱTheseȱstudiesȱ
provideȱaȱbetterȱbasicȱknowledgeȱonȱtheȱbiosynthesisȱofȱbioactiveȱpolysaccharidesȱandȱwouldȱprovideȱ
meansȱtoȱengineerȱtheȱmoleculeȱforȱimprovingȱitsȱfunction.ȱ
ȱ ȱ
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ApoptosisȱMediatedȱAnticancerȱActivityȱofȱ
Streptomycesȱsp.ȱMCCBȱ248ȱIsolatedȱfromȱanȱArcticȱ
Fjord,ȱKongsfjorden,ȱSvalbard,ȱonȱNCIȬH460ȱHumanȱ
LungȱCancerȱCellȱLineȱ
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Aȱtotalȱofȱ22ȱactinomycetesȱwereȱisolatesȱfromȱtheȱsedimentsȱcollectedȱfromȱtheȱKongsfjorden,ȱ
Arcticȱfjord.ȱOnȱscreeningȱforȱtheȱanticancerȱactivityȱofȱtheȱmetabolitesȱofȱtheseȱisolates,ȱoneȱstrainȱ
MCCB248ȱshowedȱpromisingȱactivityȱonȱNCIȬHȱ460ȱcellȱlines.ȱ16SȱrRNAȱgeneȱsequenceȱofȱtheȱisolateȱ
revealedȱthatȱtheȱisolateȱMCCBȱ248ȱwasȱaȱmemberȱofȱtheȱgenusȱStreptomyces.ȱTheȱethylȱacetateȱextractȱ
ofȱStreptomycesȱsp.ȱMCCBȱ248ȱwasȱtestedȱforȱtheȱapoptoticȱinduction.ȱApoptosisȱmediatedȱanticancerȱ
activityȱofȱtheȱextractȱwasȱevaluatedȱandȱconfirmedȱthroughȱcellȱbasedȱassays.ȱHoechstȱ33342ȱstainingȱ
assayȱ revealedȱ thatȱ treatedȱ cellsȱ showedȱ shrinkageȱofȱ cellȱnucleus,ȱ fragmentationȱandȱ chromatinȱ
condensation.ȱ TUNELȱ assayȱ alsoȱ demonstratedȱ thatȱ Streptomycesȱ sp.ȱMCCBȱ 248ȱ triggeredȱDNAȱ
damageȱasȱevidentȱfromȱtheȱcondensedȱTUNELȱpositiveȱchromatinȱwithȱinȱcellȱnuclei.ȱConfirmationȱ
ofȱapoptosisȱbyȱstainingȱwithȱAnnexinȱVȬFITC/propidiumȱiodideȱ(PI)showedȱthatȱtheȱcellsȱtreatedȱ
withȱextractȱrapidlyȱundergoȱapoptosisȱasȱobvious fromȱtheȱmoreȱpercentageȱofȱAnnexinȱpositiveȱ
cellsȱ inȱ theȱearlyȱhoursȱofȱ treatment.ȱOurȱ resultȱshowedȱ thatȱStreptomycesȱsp.ȱMCCBȱ248ȱ isolatedȱ ȱ
fromȱ Arcticȱ environmentȱ isȱ aȱ promisingȱ candidateȱ forȱ aȱ potentȱ anticancerȱ agentȱ thatȱ isȱ underȱ ȱ
currentȱinvestigation.ȱ
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Threeȱ relatedȱ naturalȱ products,ȱ theȱ honaucinsȱ AC,ȱwereȱ isolatedȱ fromȱ aȱ cyanobacteriumȱ
overgrowingȱ aȱ coralȱ reefȱ inȱ Hawaii.ȱ Subsequentȱ biologicalȱ investigationsȱ revealedȱ thatȱ theseȱ
moleculesȱ inhibitȱbothȱprokaryoticȱquorumȱ sensingȱandȱeukaryoticȱ inflammation.ȱTheȱhonaucinsȱ
wereȱoriginallyȱ identifiedȱasȱmoleculesȱofȱ interestȱ inȱanȱ inȱvitroȱassayȱ thatȱquantifiedȱ itsȱabilityȱ toȱ
attenuateȱ nitricȱ oxideȱ productionȱ inȱ LPSȬstimulatedȱmacrophages.ȱContinuedȱ experimentsȱ usingȱ
honaucinȱAȱdisplayedȱaȱtranscriptionalȱdownȬregulationȱofȱILȬ6,ȱTNF΅,ȱILȬ1Ά,ȱandȱiNOSȱinȱtheseȱcells.ȱ
Additionally,ȱinȱvivoȱantiȬinflammatoryȱactivityȱinȱaȱmurineȱmodelȱofȱearȱedemaȱwasȱdemonstrated.ȱ
Toȱuncoverȱtheȱmechanismȱofȱactionȱofȱhonaucin,ȱRNAȱdeepȱsequencingȱwasȱperformedȱusingȱtotalȱ
RNAȱfromȱhonaucinȱAȬtreatedȱmacrophages.ȱAnalysisȱofȱdifferentiallyȱregulatedȱtranscriptsȱstronglyȱ
suggestedȱ thatȱ honaucinȱ Aȱ isȱ anȱ activatorȱ ofȱ aȱ pathwayȱ whichȱ resultsȱ inȱ theȱ transcriptionȱ ofȱ
cytoprotectiveȱgenes.ȱThisȱsignalingȱpathwayȱhasȱrecentlyȱdrawnȱinterestȱforȱitsȱpotentialȱapplicationȱ
toȱ theȱ treatmentȱofȱneurodegenerativeȱandȱautoimmuneȱdiseases,ȱasȱwellȱasȱ cancer.ȱExperimentsȱ
involvingȱreporterȱassaysȱandȱproteinȱpullȱdownȱusingȱaȱbiotinylatedȱprobeȱtoȱvalidateȱtheȱproposedȱ
targetȱwillȱbeȱdiscussed.ȱ
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PalytoxinsȱfromȱMarineȱCoastalȱEnvironmentsȱandȱ ȱ
HomeȱAquaria.ȱWhatȱRoleȱDoȱTheyȱPlayȱinȱHumanȱ ȱ
InhalatoryȱPoisonings?ȱ
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Sinceȱtheȱlateȱ1990s,ȱhundredsȱofȱcasesȱofȱrespiratoryȱillnessȱand/orȱdermatitisȱhaveȱbeenȱrepeatedlyȱ
recordedȱinȱpeopleȱconcomitantlyȱwithȱmassiveȱproliferationsȱofȱtheȱbenthicȱdinoflagellateȱOstreopsisȱ
cf.ȱ ovataȱ inȱ theȱ Mediterraneanȱ area.ȱ Thanksȱ toȱ developmentȱ ofȱ aȱ liquidȱ chromatographyȬhighȱ
resolutionȱmassȱspectrometryȱ(LCȬHRMS)ȱmethod,ȱweȱhaveȱcharacterizedȱO.ȱcf.ȱovataȱasȱaȱproducerȱ
ofȱ congenersȱ ofȱpalytoxin,ȱ aȱhighlyȱpotentȱ toxinȱwhoseȱ inhalationȱhazardȱ isȱhoweverȱunknown.ȱ ȱ
OnȱtheȱbasisȱofȱtheȱconcomitanceȱofȱOstreopsisȱblooms,ȱrespiratoryȱillnessȱinȱhumans,ȱandȱdetectionȱ
ofȱpalytoxinȱcongenersȱinȱalgalȱsamples,ȱaȱcauseȱandȱeffectȱrelationshipȱbetweenȱtheȱcasesȱofȱmalaiseȱ
andȱtheȱalgalȱtoxinsȱhasȱbeenȱpostulatedȱbutȱneverȱsubstantiated.ȱFurtherȱcasesȱofȱrespiratoryȱillnessȱ
tentativelyȱ attributedȱ toȱ palytoxinsȱ haveȱ beenȱ reportedȱ forȱ aquariumȱ hobbyistsȱ fromȱ incidentalȱ
inhalationȱofȱsteamsȱgeneratedȱduringȱcleaningȱoperationsȱofȱhomeȱaquariaȱcontainingȱsoftȱcoralsȱ
belongingȱtoȱPalythoaȱgenus.ȱTheȱonlyȱcommonȱfeatureȱbetweenȱPalythoaȱspp.ȱandȱOstreopsisȱspp.ȱisȱ
thatȱboth,ȱalthoughȱphylogeneticallyȱdistinct,ȱmayȱproduceȱpalytoxins.ȱTheȱstudyȱreportedȱhereinȱ
servesȱ theȱdoubleȱpurposeȱofȱdemonstratingȱ theȱpresenceȱofȱpalytoxinsȱ inȱhomeȱmarineȱ aquariaȱ
involvedȱinȱseveralȱinhalatoryȱpoisoningsȱandȱofȱcorrelatingȱtheȱsymptomsȱshownȱbyȱpatientsȱwhileȱ
handlingȱPalythoaȱspp.ȱinȱhomeȱaquariaȱwithȱthoseȱreportedȱforȱOstreopsisȬrelatedȱpoisonings.ȱFromȱ
theȱ chemicalȱ andȱ symptomatologicalȱ dataȱ itȱ isȱ reasonableȱ toȱ holdȱ palytoxinsȱ responsibleȱ forȱ
respiratoryȱdisordersȱfollowingȱinhalation.ȱAlthoughȱtheȱexactȱmechanismȱthroughȱwhichȱpalytoxinȱ
congenersȱ fromȱ Palythoaȱ spp.ȱ andȱ Ostreopsisȱ spp.ȱ exertȱ toxicityȱ byȱ inhalationȱ isȱ stillȱ unknown,ȱ ȱ
thisȱ representsȱaȱ stepȱ towardȱ inhalatoryȱ riskȱassessmentȱofȱpalytoxinȱ congenersȱ inȱdomesticȱandȱ
openȬairȱenvironments.ȱ
DiscoveryȱofȱFishȱKillingȱToxinsȱfromȱtheȱMicroalgaeȱ
Prymnesiumȱparvumȱ
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Marineȱfishȱfarmingȱhasȱtheȱpotentialȱtoȱbecomeȱanȱeconomicallyȱimportantȱindustryȱworldwide.ȱ
However,ȱbloomsȱofȱ ichthyotoxicȱ (fishkilling)ȱharmfulȱmicroalgaeȱareȱaȱrecurringȱphenomenonȱ inȱ
coastalȱmarineȱwatersȱwithȱsomeȱtimesȱhugeȱimpactsȱonȱwildȱfishȱstocksȱasȱwellȱasȱcagedȱfish.ȱThisȱ
hasȱ detrimentalȱ consequencesȱ forȱ theȱ implicatedȱ fishȱ farmers,ȱ inȱ additionȱ toȱ recreationalȱ andȱ
commercialȱfishing.ȱThisȱpaperȱwillȱdescribeȱresultsȱobtainedȱinȱtheȱcollaborativeȱDanishȱStrategicȱ
Researchȱproject:ȱHABFISHHarmfulȱalgaeȱandȱfishȱkills.ȱOurȱinitialȱeffortsȱhaveȱbeenȱdirectedȱ
towardsȱ analysisȱ ofȱ theȱ chemistryȱ andȱ bioactivitiesȱ relatedȱ toȱ Prymnesiumȱ parvum,ȱ anȱ importantȱ
microalgaeȱinȱcoastalȱwaters.ȱWeȱfoundȱhugeȱdifferencesȱinȱichtyotoxicityȱamongȱ5ȱdifferentȱP.ȱparvumȱ
strains.ȱChemicalȱanalysisȱbasedȱonȱLCȬDADȬMSȱanalysisȱshowedȱ thatȱallȱ strainsȱproducedȱGATȱ
toxinsȱandȱoleamidesȱ[1].ȱHowever,ȱweȱfoundȱnoȱevidenceȱforȱichthyotoxicityȱwithȱecologicalȱrelevantȱ
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concentrations,ȱthusȱexcludingȱthatȱtheseȱcompoundsȱcanȱbeȱtheȱtrueȱichtyotoxinsȱasȱrecentlyȱreported.ȱ
Furthermore,ȱ 13Cȱ feedingȱ studiesȱ showedȱ thatȱoleamidesȱ areȱnotȱ trueȱP.ȱ parvumȱmetabolites,ȱbutȱ
insteadȱcontaminantsȱderivedȱfromȱplasticsȱduringȱsampleȱpurificationȱ[1].ȱExcitingly,ȱweȱfoundȱthatȱ
differentȱ strainsȱ ofȱ P.ȱ parvumȱ produceȱ atȱ leastȱ toȱ typesȱ ofȱ prymnesinȬlikeȱmolecules.ȱOneȱ strainȱ
produceȱprymnesinȱ1ȱ&ȱ2,ȱwhereasȱseveralȱScandinavianȱstrainsȱproduceȱaȱnovelȱtypeȱofȱprymnesins.ȱ
Cultivationȱ ofȱ >100ȱ Lȱ ofȱ algalȱ mediumȱ hasȱ allowedȱ usȱ toȱ isolateȱ enoughȱmaterialȱ ofȱ aȱ novelȱ
prymnesinȬlikeȱmolecule,ȱincludingȱaȱ13Cȱenrichedȱversion.ȱThisȱpaperȱwillȱreportȱourȱeffortsȱtowardsȱ
structuralȱ elucidationȱ ofȱ thisȱ largeȱ andȱ complexȱpolyketideȱderivedȱpolyether,ȱ basedȱ onȱ variousȱ ȱ
2Ȭȱandȱ3ȬDȱNMRȱexperiments.ȱ
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Geodiamolidesȱ areȱ depsipeptidesȱ fromȱmarineȱ spongesȱ thatȱ disruptȱmicrofilamentsȱ ofȱ seaȱ
urchinȱeggsȱandȱhumanȱbreastȱcancerȱcellȱlines.ȱGeodiamolideȬHȱwasȱfurtherȱtestedȱinȱbreastȱcancerȱ
cellsȱculturesȱinȱthreeȬdimentionalȱenvironment,ȱshowingȱstrongerȱeffectȱonȱtheȱaggressiveȱHs578Tȱ
cells,ȱ inhibitingȱ migrationȱ andȱ invasion,ȱ andȱ reversingȱ itsȱ malignantȱ phenotypeȱ toȱ polarizedȱ
spheroidȬlikeȱstructures.ȱTheȱcellȱdeathȱpathwaysȱinducedȱbyȱtheȱgeodiamolidesȱinȱtheȱcancerȱcells,ȱ
however,ȱ haveȱ notȱ yetȱ beenȱ elucidated.ȱ Theȱ goalȱ ofȱ thisȱ workȱ isȱ toȱ studyȱ theȱ effectsȱ ofȱ theȱ
geodiamolidesȬAȱandȱHȱinȱtwoȱdifferentȱcancerȱcellȱlinesȱ(4T1,ȱmouseȱbreastȱtumor;ȱandȱA431,ȱhumanȱ
nonmelanomaȱepithelialȱcarcinoma)ȱusingȱdifferentȱmethods,ȱinȱorderȱtoȱelucidateȱtheȱmechanismsȱ
ofȱcellȱdeath.ȱFirst,ȱusingȱMTT,ȱtheȱgeodiamolideȬHȱdidȱnotȱreduceȱcellȱviabilityȱofȱbothȱlineages,ȱevenȱ
atȱ1ȱΐM.ȱGeodiamolideȬA,ȱhowever,ȱreducedȱtheȱviabilityȱofȱA431ȱcells,ȱwithȱIC50ȱofȱ368ȱnM.ȱOnȱaȱ
secondȱassay,ȱweȱusedȱaȱkitȱtoȱmeasureȱthreeȱdifferentȱparameters.ȱTheȱcellȱviabilityȱandȱcytotoxicityȱ
wasȱmeasuredȱbyȱ theȱactivityȱofȱ twoȱproteases,ȱwhileȱapoptosisȱwasȱmeasuredȱbyȱ theȱcaspaseȬ3/7ȱ
activitiesȱ(PromegaȱApoToxȬGloȱTriplexȱAssay).ȱInȱthisȱassay,ȱtheȱgeodiamolidesȱdidȱnotȱreduceȱ
theȱviabilityȱ inȱ theȱ4T1ȱ cells,ȱorȱ increasedȱmembraneȱpermeability,ȱbutȱactivatedȱ theȱ caspaseȬ3/7.ȱ ȱ
Inȱ A431ȱ cells,ȱ onlyȱ theȱ geodiamolideȬAȱ inducedȱ aȱ decreaseȱ theȱ viability,ȱ confirmingȱ theȱMTTȱ ȱ
results.ȱ Additionally,ȱ geodiamolideȬAȱ activatedȱ theȱ caspaseȬ3/7.ȱ Theseȱ resultsȱ indicateȱ thatȱ theȱ
geodiamolidesȬAȱandȱHȱmayȱhaveȱdifferentȱeffectsȱinȱtheseȱcellȱlineages,ȱbutȱactivatedȱtheȱapoptoticȱ
pathwayȱ inȱ both.ȱ Theȱ humanȱ cancerȱ cellsȱ lineageȱwasȱmoreȱ susceptibleȱ toȱ theȱ treatmentȱwithȱ
geodiamolideȬAȱthanȱtheȱmurineȱcells,ȱwhatȱwasȱalsoȱobservedȱinȱpreviousȱstudies,ȱreinforcingȱtheȱ
pharmaceuticalȱ potentialȱ ofȱ theseȱmolecules.ȱ Furtherȱ experimentsȱwillȱ beȱ performedȱ inȱ orderȱ toȱ
unravelȱtheȱmechanismȱofȱactionȱtriggeredȱbyȱtheseȱpromisingȱantitumoralȱmarineȱspongeȱdepsipeptides.ȱ
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InȱVitroȱEfficacyȱofȱNannochloropsisȱGaditanaȱExtractȱ
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Nowadays,ȱthereȱisȱaȱhugeȱinterestȱonȱnaturalȱproductsȱobtainedȱfromȱmarineȱorganismsȱthatȱ
canȱpromoteȱtheȱstateȱofȱhealthȱandȱwellȬbeingȱforȱhumans.ȱMicroalgaeȱrepresentȱaȱprimaryȱsourceȱofȱ
bioactiveȱcompoundsȱandȱcouldȱbeȱusedȱasȱfunctionalȱingredientsȱinȱcosmeticȱformulations.ȱTheȱaimȱ
ofȱtheȱpresentȱstudyȱisȱtoȱevaluateȱinȱvitroȱeffectsȱofȱNannochloropsisȱgaditanaȱ(NannoG)ȱextractȱinȱ
cytoprotectionȱ againstȱ oxidativeȱ stressȱusingȱH2O2ȱ asȱ stressorȱ inȱprimaryȱnormalȱhumanȱdermalȱ
fibroblastsȱ(NHDF),ȱsoȱasȱtoȱinvestigateȱtheȱpotentialȱapplicationsȱofȱNannoGȱinȱcosmetics.ȱInȱorderȱ
toȱgainȱ anȱ insightȱ intoȱ theȱmolecularȱmechanismsȱofȱNannoGȱbioactivity,ȱweȱ employedȱaȱnewlyȱ
developedȱRTȬqPCRȱplatformȱforȱstudyingȱtranscriptȱaccumulationȱforȱanȱarrayȱofȱgenesȱ(moreȱthanȱ
100)ȱ involvedȱ inȱmanyȱ skinȬrelatedȱ processes,ȱ includingȱ antiȬaging,ȱ hydration,ȱ oxidativeȱ stressȱ
responseȱetc.ȱNHDFȱcellsȱwereȱpurchasedȱfromȱLonzaȱClonetics.ȱForȱtheȱoxidativeȱstressȱevaluation,ȱ
H2O2ȱwasȱusedȱasȱstressor.ȱCellsȱwereȱincubatedȱforȱ48ȱhȱwithȱNannoGȱextract.ȱAfterȱincubationȱandȱ
priorȱtoȱH2O2ȱinductionȱtheȱcellsȱwereȱwashedȱtwoȱtimesȱwithȱPBSȱandȱthenȱH2O2ȱwasȱaddedȱtoȱtheȱ
cellsȱ forȱ3ȱhȱatȱvaryingȱconcentrations.ȱCytotoxicityȱwasȱassessedȱbyȱdeterminingȱ theȱATPȱ levels.ȱ
FibroblastsȱincubatedȱwithȱNannoGȱextractȱandȱstressedȱwithȱH2O2ȱshowedȱaȱsignificantȱincreaseȱinȱ
cellȱviability.ȱAntioxidant,ȱantiagingȱprotectionȱofȱNannoGȱextractȱonȱNHDFȱwasȱconfirmedȱbyȱtheȱ
regulationȱofȱseveralȱrelatedȱtranscriptsȱ(includingȱGPX1,ȱSIRT3)ȱinvolvedȱinȱtheȱrelativeȱpathways.ȱ
Inȱaddition,ȱanȱincreaseȱinȱtheȱexpressionȱofȱgenesȱrelatedȱtoȱhydrationȱprocessȱ(acquaporins)ȱwasȱ
observed,ȱ underȱ oxidativeȱ stress,ȱ uponȱ treatmentȱ withȱ NannoG.ȱ Theseȱ findingsȱ indicateȱ thatȱ ȱ
N.ȱgaditanaȱextractsȱpossessȱstrongȱantioxidantȱpropertiesȱandȱprovideȱnewȱinsightsȱintoȱtheȱbeneficialȱ
roleȱofȱmicroalgaeȱbioactiveȱ compoundsȱ inȱ cosmeticȱ formulationsȱprotectingȱ skinȱ fromȱoxidativeȱ
stressȱandȱaging.ȱ
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MicrobialȱSymbiontsȱ
L.ȱMacIntyreȱ1,ȱM.ȱL.ȱFazendaȱ1,ȱC.ȱViegelmannȱ1,ȱT.ȱZhangȱ1,ȱC.ȱDowdellsȱ1,ȱL.ȱYoungȱ1,ȱ ȱ
C.ȱClementsȱ1,ȱG.ȱAbbottȱ1,ȱK.ȱR.ȱDuncanȱ2,ȱD.ȱGreenȱ2,ȱL.ȱM.ȱHarveyȱ1,ȱB.ȱMcNeilȱ1ȱ ȱ
andȱR.ȱEdradaȬEbelȱ1ȱ
1ȱ UniversityȱofȱStrathclyde,ȱGlasgow,ȱScotland,ȱUKȱ
2ȱ ScottishȱAssociationȱforȱMarineȱScience,ȱOban,ȱScotland,ȱUKȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7175 
Marineȱmicrobialȱsymbiontsȱproduceȱaȱplethoraȱofȱnovelȱsecondaryȱmetabolitesȱwhichȱmayȱbeȱ
structurallyȱuniqueȱwithȱinterestingȱpharmacologicalȱproperties.ȱSomeȱofȱtheseȱcompoundsȱcanȱbeȱ
producedȱonȱaȱbiotechnologicalȱscaleȱusingȱfermentationȱprocessesȱandȱareȱthereforeȱanȱeconomicallyȱ
viableȱandȱsustainableȱsourceȱofȱcommercialȱquantitiesȱofȱmetabolitesȱofȱinterest.ȱMassȱspectrometryȱ
(MS)ȱ andȱ nuclearȱ magneticȱ resonanceȱ (NMR)ȱ spectroscopyȬbasedȱ metabolomicsȱ areȱ readilyȱ
applicableȱtoȱmicrobialȱdrugȱdiscoveryȱefforts,ȱofferingȱtheȱabilityȱtoȱcomprehensivelyȱanalyseȱtheȱ
chemicalȱcompositionȱofȱcomplexȱmixtures,ȱe.g.,ȱbrothȱextracts,ȱunderȱaȱgivenȱsetȱofȱconditionsȱinȱaȱ
highlyȱefficientȱmanner.ȱMetabolomicȱmethodsȱwereȱ integratedȱwithȱchemoinformaticȱapproachesȱ
andȱbioassayȱscreeningȱresultsȱtoȱmonitorȱmetaboliteȱproductionȱbyȱseveralȱstrainsȱofȱmarineȱbacteriaȱ
underȱvariousȱcultureȱconditions.ȱMetabolomicȱtoolsȱwereȱthenȱusedȱtoȱcomplementȱbioassayȬguidedȱ
fractionationȱbyȱrapidlyȱtargetingȱnovelȱbioactiveȱsecondaryȱmetabolites,ȱacceleratingȱtheȱ isolationȱ
andȱ purificationȱ ofȱ newȱ naturalȱ products.ȱ Theȱ applicationȱ ofȱ thisȱ methodologyȱ withinȱ theȱ
SeaBioTech*ȱprojectȱshallȱbeȱpresented.ȱ
Acknowledgments:ȱ Thisȱworkȱwasȱ supportedȱ byȱ theȱ SeaBioTechȱ projectȱ thatȱ isȱ fundedȱ byȱ theȱ Europeanȱ
CommissionȱwithinȱitsȱFP7ȱProgramme,ȱunderȱtheȱthematicȱareaȱKBBE.2012.3.2Ȭ01ȱwithȱGrantȱNumberȱ311932.ȱ
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MariaȱdaȱConceiçãoȱTorresȱ2,ȱOtíliaȱPessoaȱ2,ȱEricȱLauȱ3,ȱDamianȱMasonȱ3,ȱ ȱ
EliȱChapmanȱ3,ȱJamesȱLaȱClairȱ4ȱandȱLeticiaȱCostaȬLotufoȱ5ȱ
1ȱ UniversidadeȱFederalȱdeȱSãoȱPaulo,ȱSantos,ȱSP,ȱBrazilȱ
2ȱ UniversidadeȱFederalȱdoȱCeará,ȱFortaleza,ȱCE,ȱBrazilȱ
3ȱ UniversityȱofȱArizona,ȱTucson,ȱAZ,ȱUSAȱ
4ȱ XenobeȱResearchȱInstitute,ȱSanȱDiego,ȱCA,ȱUSAȱ
5ȱ UniversidadeȱdeȱSãoȱPaulo,ȱSãoȱPaulo,ȱSP,ȱBrazilȱ
Conventionalȱ searchȱ strategiesȱ ofȱ newȱdrugsȱ fromȱ naturalȱ productsȱ compriseȱ theȱ bioactivityȬ
guidedȱchemicalȱfractionationȱofȱanȱextractȱleadingȱtoȱisolationȱofȱtheȱactiveȱprinciple.ȱAnȱinnovativeȱ
approachȱinvolvesȱthatȱguidedȱbyȱaȱspecificȱcellularȱproteinȱorȱpathwayȱasȱaȱbiologicalȱtarget.ȱHerein,ȱ
weȱdescribeȱtheȱbioprospectionȱofȱcompoundsȱfromȱanȱextractȱobtainedȱfromȱaȱstrainȱofȱActinomaduraȱ
sp.ȱrecoveredȱfromȱmarineȱsedimentsȱapplyingȱboth,ȱbioactivityȱandȱtargetȬdirectedȱstrategies.ȱForȱ
bioactivityȬguidedȱfractionation,ȱMTTȱassayȱwasȱusedȱtoȱevaluateȱtheȱcytotoxicityȱofȱtheȱcrudeȱextract,ȱ
derivedȱfractionsȱandȱpureȱmoleculesȱagainstȱ theȱHCTȬ116ȱ tumorȱcellȱ line.ȱForȱ theȱ targetȬdirectedȱ
approach,ȱaȱfunctionalȱchromatographyȱprotocol,ȱaȱprocessȱofȱreverseȱaffinityȱchromatography,ȱwasȱ
appliedȱ toȱ collectȱ compoundsȱ thatȱ boundȱ toȱ survivin,ȱ anȱ inhibitorȱ ofȱ apoptosisȱ protein.ȱ Briefly,ȱ
recombinantlyȱ expressedȱ humanȱ survivinȱwasȱ covalentlyȱ linkedȱ toȱ aȱ resin,ȱwhich,ȱ inȱ turn,ȱwasȱ
incubatedȱwithȱtheȱextract.ȱUnboundȱcompoundsȱwereȱwashedȱoffȱandȱsurvivinȱwasȱdenaturedȱwithȱ
ethanolȱtoȱrecoverȱtheȱretainedȱmaterial.ȱTheȱethanolicȱextractȱwasȱthenȱanalyzedȱbyȱLCȬHRMSȱandȱ
ΐȬscaleȱNMRȱ toȱ identifyȱsignalsȱofȱmoleculesȱcontainedȱ therein.ȱThesesȱsignalsȱwereȱcomparedȱ toȱ
molecularȱmassesȱinȱtheȱAntiMarinȱdatabaseȱtoȱsearchȱforȱmatches.ȱBioactivityȬguidedȱfractionationȱ
yieldedȱnonilprodigiosinȱandȱcyclononilprodigiosin,ȱtwoȱmembersȱofȱtheȱprodigiosinsȱfamily,ȱwhichȱ
areȱknownȱforȱtheirȱcytotoxicȱactivity.ȱTheseȱmoleculesȱwereȱmajorȱcomponentsȱofȱthisȱextract.ȱForȱ
theȱtargetȬdirectedȱmethodology,ȱLCȬMSȱanalysisȱofȱtheȱwhole,ȱpreȬchromatographyȱextractȱreturnedȱ
massesȱ forȱ36ȱcompounds,ȱwhileȱ theȱmaterialȱelutedȱ fromȱresinȱcontainedȱ2ȱmasses,ȱ522.3038ȱandȱ
536.3257,ȱwhichȱwereȱunmatchedȱ inȱ theȱdatabase,ȱsuggestingȱ theyȱcouldȱbeȱnewȱcompounds.ȱTheȱ
nextȱstepsȱinvolveȱisolationȱofȱcompoundsȱandȱvalidationȱofȱtheirȱmodulatoryȱeffectȱusingȱbiologicalȱ
models.ȱHowever,ȱtheseȱpreliminaryȱresultsȱhighlightȱtheȱefficiencyȱofȱthisȱapproachȱinȱfishingȱoutȱ
moleculesȱfromȱaȱcomplexȱcrudeȱextract.ȱ
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Genomeȱsequencingȱhasȱrevealedȱmanyȱmoreȱmicrobialȱbiosyntheticȱpathwaysȱthenȱwouldȱbeȱ
predictedȱbasedȱonȱtheȱnumbersȱofȱsecondaryȱmetabolitesȱtheyȱproduce.ȱTheseȱsilentȱgeneȱclustersȱ
mayȱinȱfactȱbeȱexpressedȱbutȱtheȱproductsȱmissedȱusingȱtraditionalȱnaturalȱproductȱdiscoveryȱtools.ȱ
TheȱgenerationȱofȱmolecularȱnetworksȱbasedȱonȱMSȬMSȱdataȱprovidesȱaȱrapidȱandȱhighlyȱsensitiveȱ
approachȱtoȱvisualizeȱsecondaryȱmetaboliteȱprofilesȱinȱextractsȱofȱculturedȱbacteria.ȱThisȱtechniqueȱ
facilitatesȱstrainȱcomparisonȱandȱcanȱbeȱusedȱtoȱprioritizeȱstrainsȱforȱmoreȱdetailedȱdiscoveryȱefforts.ȱ
Hereȱ weȱ haveȱ generatedȱ molecularȱ networksȱ forȱ severalȱ biotechnologicallyȱ valuableȱ strainsȱ
(includingȱ Micromonospora,ȱ Streptomyces,ȱ Vibrioȱ splendidusȱ andȱ Rhodococcusȱ sp.)ȱ isolatedȱ fromȱ
understudiedȱmarineȱ environmentsȱ (Antarctic,ȱ Scotland,ȱMediterraneanȱ sponges)ȱ someȱ ofȱwhichȱ
haveȱdraftȱgenomeȱsequencesȱavailable.ȱTheȱnetworksȱwereȱpopulatedȱwithȱstandardsȱ thatȱaidȱ inȱ
chemicalȱidentification.ȱThisȱhasȱallowedȱidentificationȱofȱpreviouslyȱisolatedȱsecondaryȱmetabolitesȱ
(avoidingȱ redundantȱ chemicalȱ purification)ȱ andȱ theȱ discoveryȱ ofȱ potentiallyȱ novelȱ secondaryȱ
metabolites.ȱSelectȱnodesȱhaveȱtheȱpotentialȱtoȱbeȱlinkedȱtoȱgenomeȱsequencingȱdataȱinȱanȱeffortȱtoȱ
identifyȱ theȱassociatedȱbiosyntheticȱpathwaysȱandȱ facilitateȱstructureȱpredictions.ȱCombiningȱnewȱ
fermentationȱ approachesȱ withȱ molecularȱ networkingȱ providesȱ opportunitiesȱ toȱ improveȱ theȱ
efficiencyȱwithȱwhichȱnaturalȱproductsȱareȱdiscovered.ȱ
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RevealsȱUntappedȱChemodiversityȱ
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Cyanobacteriaȱ produceȱ aȱ largeȱ arrayȱ ofȱ bioactiveȱ compounds,ȱ someȱ ofȱwhichȱ areȱ toxicȱ toȱ
differentȱ organisms,ȱ includingȱ animalsȱ andȱhumans,ȱwhileȱ othersȱpossessȱpromisingȱ therapeuticȱ
applicationsȱsuchȱasȱanticancer,ȱantibioticȱandȱantiȬinflammatoryȱactivities.ȱMarineȱcyanobacteria,ȱinȱ
particular,ȱareȱincreasinglyȱbeingȱrecognizedȱasȱimportantȱsourceȱofȱstructurallyȱdiverseȱsecondaryȱ
metabolites.ȱInȱaȱpreviousȱstudy,ȱseveralȱcyanobacterialȱstrainsȱwereȱ isolatedȱfromȱtheȱPortugueseȱ
coastȱandȱcharacterizedȱusingȱaȱpolyphasicȱapproachȱ[1].ȱToȱevaluateȱtheȱpotentialȱofȱourȱisolatesȱtoȱ
produceȱbioactiveȱcompounds,ȱweȱperformedȱaȱPCRȱscreeningȱforȱtheȱpresenceȱofȱgenesȱencodingȱnonȬ
ribosomalȱpeptideȱsynthetasesȱ(NRPSs)ȱandȱpolyketideȱsynthasesȱ(PKSs),ȱtargetingȱtheȱadenylationȱ
(A)ȱ andȱ ketosynthaseȱ (KS)ȱ domains,ȱ respectively.ȱDNAȱ fragmentsȱwereȱ obtainedȱ forȱmoreȱ thanȱ ȱ
80%ȱofȱtheȱstrainsȱtestedȱandȱtheȱsequencesȱobtainedȱwereȱusedȱforȱanȱinȱsilicoȱpredictionȱofȱtheȱPKSȱ
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andȱNRPSȱsystems.ȱMoreover,ȱinȱseveralȱselectedȱstrainsȱRTȬPCRȱanalysesȱrevealedȱthatȱtheseȱgenesȱ
areȱ transcribedȱunderȱ routineȱ laboratoryȱ conditions.ȱ Furthermore,ȱLCȬMSȱ analysisȱ coupledȱwithȱ
molecularȱ networking,ȱ aȱmassȱ spectrometricȱ toolȱ thatȱ clustersȱmetabolitesȱwithȱ similarȱMS/MSȱ
fragmentationȱpatternsȱ[2],ȱwasȱusedȱtoȱsearchȱforȱnovelȱorȱotherwiseȱinterestingȱmetabolitesȱinȱcrudeȱ
extractsȱofȱourȱisolates.ȱOurȱresultsȱrevealedȱanȱuntappedȱchemodiversityȱinȱmarineȱcyanobacterialȱ
isolatesȱ fromȱ theȱ temperateȱ regionȱ ofȱ Portugalȱ andȱ validateȱ theȱ LCȬMSȱ analysesȱ coupledȱwithȱ
molecularȱnetworkingȱasȱaȱpowerfulȱtoolȱforȱtheirȱdiscoveryȱ[3].ȱ
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Withȱtheȱrapidȱdevelopmentȱofȱgenomeȱsequencingȱandȱtheȱavailabilityȱofȱgenomeȱinformationȱ
inȱNCBIȱdatabase,ȱnaturalȱproductȱdiscoveryȱfromȱmicroorganismsȱisȱundergoingȱaȱtransformationȱ
fromȱ traditionalȱforwardȱapproachȱbasedȱonȱbioactivity,ȱcolorȱorȱchemicalȱpropertyȱ trackingȱ toȱ
genomeȬdrivenȱ reverseȱ strategyȱ includingȱ compoundsȱ structureȱ andȱ propertiesȱ prediction,ȱ
OSMACȱ (oneȱ strainȱmanyȱ compounds),ȱ promoterȱ strengthening,ȱ regulatoryȱ geneȱmanipulation,ȱ
heterologousȱexpression,ȱetc.ȱ Inȱ thisȱreport,ȱweȱpresentȱnaturalȱproductsȱdiscoveryȱ fromȱaȱmarineȱ
actinomyceteȱusingȱtheȱreverseȱstrategyȱtogetherȱwithȱtheȱforwardȱapproach,ȱwhichȱresultedȱatȱ
leastȱ 5ȱ kindsȱ ofȱ compounds.ȱ Streptomycesȱ qinglanensisȱ 172,205ȱ isȱ aȱ novelȱ speciesȱ isolatedȱ fromȱ aȱ
mangroveȱsoilȱsampleȱinȱHainan,ȱChina.ȱItsȱgenomeȱsizeȱisȱaboutȱ7.2ȱM.ȱTwentyȱoneȱgeneȱclustersȱ ȱ
forȱsecondaryȱmetabolitesȱbiosynthesisȱwereȱpredictedȱbyȱantiSMASHȱandȱ functionalȱgenesȱwereȱ
annotated.ȱ Employingȱ theȱ reverseȱ strategy,ȱ guidedȱ byȱ theȱ geneȱ clusterȱ prediction,ȱ threeȱ
compoundsȱofȱenterocin,ȱectoineȱandȱ lysolipinȱwereȱdetectedȱbyȱLCȬMSȱafterȱOSMAC.ȱEnterocinȱ
whichȱwasȱ theȱdominantȱcompoundȱofȱstrainȱ172,205ȱwasȱconfirmedȱbyȱcompoundȱ isolationȱandȱ
NMRȱ characterization.ȱ Deletionȱ ofȱ theȱ geneȱ clusterȱ responsibleȱ forȱ biosynthesisȱ ofȱ enterocinȱ
improvedȱ theȱ detectionȱ andȱ isolationȱ ofȱ theȱ otherȱ lowȱ contentȱ compounds.ȱWithȱ theȱ forwardȱ
approachȱ basedȱ onȱ bioactivityȱ screeningȱ andȱ highȬresolutionȱMSȱ databaseȱ searching,ȱ twoȱ otherȱ
compoundsȱPreQ0ȱbaseȱandȱcoproporphyrinȱ IIIȱwereȱ identifiedȱbyȱLCȬMSȱorȱNMR.ȱFurthermore,ȱ
ȱ theȱ isolatedȱ compoundsȱ enterocinȱ andȱ PreQ0ȱ wereȱ subjectedȱ toȱ bioactivityȱ screeningȱ suchȱ asȱ
antimicrobial,ȱ antitumor,ȱ ΅Ȭglucosidaseȱ andȱ ΆȬamyloidȱ proteinȱ (AΆ142)ȱ fibrillationȱ inhibitoryȱ
activities,ȱandȱnewȱbioactivitiesȱofȱtheseȱcompoundsȱwereȱuncovered.ȱ
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Cyclicȱ peptidesȱ holdȱ aȱ greatȱ promiseȱ asȱ potentialȱ therapeuticsȱ forȱ aȱ rangeȱ ofȱ diseasesȱ [1].ȱ ȱ
Oneȱ classȱofȱpeptides,ȱ theȱ cyanobactins,ȱoriginatingȱ fromȱmarineȱ cyanobacteriaȱareȱ characterizedȱ ȱ
byȱ theȱ incorporationȱ ofȱ heterocycles,ȱ DȬstereocentresȱ andȱ possiblyȱ OȬprenylatedȱ residuesȱ [28].ȱ ȱ
Oneȱpotentialȱ therapeuticȱapplicationȱ isȱ theȱ inhibitionȱofȱ theȱdrugȱeffluxȱpumpȱ inȱcancerȱcellsȱ[9].ȱ
Generatingȱ analoguesȱ ofȱ theseȱ compoundsȱmayȱ improveȱ theirȱ therapeuticȱ utility.ȱ Thisȱ rangeȱ ofȱ
compoundsȱ cannotȱpresentlyȱbeȱmadeȱbyȱ chemicalȱ synthesis,ȱbutȱbiosyntheticallyȱ throughȱgeneticȱ
engineering,ȱmilligramȱquantitiesȱofȱtheseȱmodifiedȱpeptidesȱhaveȱbeingȱsuccessfullyȱproducedȱ[10].ȱ
Optimalȱpurificationȱandȱaccurateȱquantificationȱofȱ theseȱnovelȱ compoundsȱ isȱaȱpreȬrequisiteȱ forȱ
biologicalȱevaluation.ȱTheȱuseȱofȱanalyticalȱmethodsȱ suchȱasȱUVȱdetection,ȱmassȱ spectrometryȱorȱ
radioisotopeȱlabelingȱcannotȱbeȱuseȱtoȱaccuratelyȱquantifyȱsuchȱcompoundȱconsideringȱtheȱindividualȱ
limitationsȱofȱtheseȱmethods.ȱTheseȱpeptidesȱcontainȱsulphurȱinȱformȱofȱcysteines,ȱmethioninesȱandȱ
otherȱformsȱofȱsulphurȱcontainingȱaminoȱacidsȱwhichȱcanȱbeȱusedȱforȱspeciesȱunspecificȱquantificationȱ
byȱLCȬICPȬMS.ȱWeȱhaveȱsubjectedȱtheseȱcyclicȱpeptidesȱofȱvariedȱaminoȱacidȱsequencesȱtoȱvariousȱ
purificationȱ stepsȱ followedȱbyȱLCȬICPȬMSȱquantification,ȱusingȱESMSȱ forȱ identificationȱpurposesȱ
only,ȱsinceȱnoȱpureȱcompoundsȱareȱavailableȱforȱuseȱasȱstandards.ȱTheȱpurposeȱwasȱtoȱconfirmȱthatȱ
theȱ choiceȱ ofȱ purificationȱ techniquesȱ forȱ theȱ synthesizedȱ mixturesȱ areȱ adequateȱ andȱ accurateȱ
quantificationȱofȱtheseȱpureȱcompoundsȱusingȱtheȱamountȱofȱsulphurȱinȱeachȱpeptideȱsequenceȱwillȱ
becomeȱaȱcriticalȱpartȱofȱimprovingȱcompoundȱrecovery.ȱ
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OxygenatedȱPolyketidesȱfromȱaȱChineseȱPlakortisȱ
Sponge.ȱAȱTreasureȱTroveȱofȱStructurallyȱDiversityȱ
andȱBiologicalȱActivityȱ
GiuseppinaȱChianeseȱ1,ȱFanȱYangȱ2,ȱHueȬWenȱLinȱ2,ȱShabanaȱKhanȱ3ȱandȱ ȱ
OrazioȱTaglialatelaȬScafatiȱ1ȱ
1ȱ UniversitàȱdegliȱStudiȱdiȱNapoliȱFedericoȱII,ȱNaples,ȱItalyȱ
2ȱ ShanghaiȱJiaoȱTongȱUniversity,ȱShanghai,ȱChinaȱ
3ȱ UniversityȱofȱMississippi,ȱUniversity,ȱMS,ȱUSAȱ
ChemicalȱanalysisȱofȱtheȱorganicȱextractȱobtainedȱfromȱtheȱspongeȱPlakortisȱsimplexȱcollectedȱinȱ
theȱSouthȱChinaȱSeaȱaffordedȱaȱseriesȱofȱoxygenatedȱpolyketides,ȱbelongingȱtoȱdifferentȱstructuralȱ
classes.ȱSeveralȱofȱtheseȱcompoundsȱwereȱnewȱandȱsomeȱofȱthemȱprovedȱtoȱbeȱcharacterizedȱbyȱanȱ
unprecedentedȱ carbonȱ skeleton.ȱ Theirȱ detailedȱ stereostructuralȱ characterizationȱ wasȱ basedȱ onȱ
extensiveȱspectroscopicȱandȱcomputationalȱanalyses,ȱincludingȱGIAOȱ13CȬNMRȱandȱECDȱcalculations.ȱ
Amongȱ theȱ isolatedȱ compounds,ȱ endoperoxideȱ derivativesȱ exhibitedȱ inȱ vitroȱ antimalarialȱ activityȱ
againstȱchloroquineȬresistantȱPlasmodiumȱfalciparumȱstrains,ȱwhileȱnonȬendoperoxideȱpolyketidesȱ
wereȱtestedȱonȱPPARȬ΅ȱandȱPPARȬ·,ȱrevealingȱanȱinterestingȱprofileȱofȱactivity.ȱTheȱisolationȱofȱthisȱ
complexȱpatternȱofȱrelatedȱcompoundsȱinspiredȱanȱinvestigationȱaimedȱatȱclarifyingȱtheȱoriginȱofȱtheȱ
manyȱpolyketidesȱfoundȱinȱspongesȱofȱthisȱgenus.ȱThus,ȱtheȱmajorȱpolyketideȱendoperoxideȱisolatedȱ
fromȱthisȱorganism,ȱhaterumadioxinȱAȱ(1),ȱwasȱallowedȱtoȱreactȱinȱreducing,ȱacidicȱandȱbasicȱmedia,ȱ
andȱ theȱ extensiveȱ rearrangementsȱ experiencedȱ byȱ theȱ naturalȱ productȱ yieldedȱ toȱ theȱ formationȱ ȱ
ofȱ severalȱ compounds,ȱ someȱ ofȱwhichȱ previouslyȱdescribedȱ asȱ naturalȱ products.ȱ Inȱ thisȱ lecture,ȱ ȱ
detailsȱonȱstructureȱelucidation,ȱbiologicalȱactivitiesȱandȱpossibleȱbiogeneticȱoriginȱofȱ theȱ isolatedȱ
compoundsȱwillȱbeȱdiscussed.ȱ
ResidualȱDipolarȱCouplingsȱinȱtheȱNMRȬBasedȱ
ConfigurationalȱAnalysisȱofȱNEWȱCystochromanesȱ
fromȱtheȱPhaeophytaȱCystoseiraȱbaccataȱ
JulieȱMuñozȱ1,ȱAlexisȱKruppȱ2,ȱStefanȱImmelȱ2,ȱMichaelȱReggelinȱ2,ȱGeraldȱCulioliȱ3ȱ ȱ
andȱMatthiasȱKöckȱ1ȱ
1ȱ AlfredȬWegenerȬInstitut,ȱHelmholtzȬZentrumȱfürȱPolarȬȱundȱMeeresforschung,ȱAmȱHandelshafenȱ12,ȱ
27570ȱBremerhaven,ȱGermanyȱ
2ȱ ClemensȬSchöpfȬInstitutȱfürȱOrganischeȱChemieȱundȱBiochemie,ȱTechnischeȱUniversitätȱDarmstadt,ȱ
AlarichȬWeissȬStraßeȱ4,ȱ64287ȱDarmstadt,ȱGermanyȱ
3ȱ UniversitéȱdeȱToulon,ȱMAPIEM,ȱEAȱ4323,ȱ83957ȱLaȱGardeȱcedex,ȱFranceȱ
Theȱ systematicȱ investigationȱ ofȱ theȱ phaeophytaȱ Cystoseiraȱ baccataȱ actuallyȱ revealedȱ sevenȱ ȱ
newȱ meroditerpenes,ȱ theȱ cystochromanesȱ AG.ȱ Aȱ detailedȱ studyȱ ofȱ theȱ relativeȱ andȱ absoluteȱ
configurationsȱofȱtheȱnewȱmoleculesȱasȱwellȱasȱaȱmodelȱcompoundȱ(theȱstructurallyȱsimplestȱmemberȱ
ofȱ theȱ family)ȱwasȱ carriedȱout.ȱForȱ theȱdeterminationȱofȱ theȱ relativeȱ configuration,ȱNOEȬderivedȱ
interprotonȱ distancesȱwereȱ usedȱ asȱ inputȱ forȱ floatingȱ chiralityȱDG/DDDȱ simulations.ȱ Sinceȱ theȱ
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numberȱofȱNOEsȱwasȱnotȱsufficientȱforȱanȱunambiguousȱassignmentȱofȱtheȱrelativeȱconfiguration,ȱ
residualȱ dipolarȱ couplingsȱ (RDCs,ȱ measuredȱ inȱ lyotropicȱ liquidȱ crystallineȱ phasesȱ ofȱ chiralȱ
polyarylacetylenes)ȱwereȱ usedȱ toȱ refineȱ theȱ structures.ȱ Theȱ absoluteȱ configurationsȱ ofȱ theȱ newȱ
compoundsȱwereȱassessedȱbyȱcomparisonȱofȱtheirȱcircularȱdichroismȱ(CD)ȱspectraȱtoȱtheȱcalculatedȱ
ones.ȱCystoseiraȱisȱoneȱofȱtheȱmostȱstudiedȱgenusȱofȱtheȱSargassaceaeȱfamilyȱandȱCystoseiraȱspp.ȱareȱ
knownȱtoȱproduceȱaȱwideȱarrayȱofȱterpenes,ȱsuchȱasȱlinearȱditerpenesȱorȱmeroditerpenes.ȱEvenȱthoughȱ
theseȱcompoundsȱhaveȱbeenȱstudiedȱforȱmoreȱthanȱ40ȱyears,ȱitȱwasȱrecentlyȱdemonstratedȱthatȱtheirȱ
structuresȱcouldȱstillȱraiseȱinterestingȱissues,ȱespeciallyȱconcerningȱtheirȱstereochemistry.ȱTheȱisolationȱ
andȱstructureȱelucidationȱofȱtheȱmeroditerpenesȱfromȱCystoseiraȱbaccataȱledȱtoȱaȱstrongȱindicationȱforȱ
aȱrevisionȱofȱtheȱbicyclo[4.3.0]nonaneȱsystemȱcharacteristicȱforȱcompoundsȱofȱthisȱfamily.ȱ
ChlorinatedȱPeptide/PolyketideȱHybridsȱfromȱtheȱ
CaribbeanȱSpongeȱSmenospongiaȱaurea:ȱ ȱ
AȱComprehensiveȱApproachȱ
RobertaȱTetaȱ1,ȱGerardoȱDellaȱSalaȱ1,ȱGermanaȱEspositoȱ1,ȱAlessiaȱCasoȱ1,ȱRobertaȱMiceliȱ2,ȱ ȱ
LucaȱS.ȱCeccarelliȱ2,ȱRosaȱCamerlingoȱ2,ȱElenaȱIrolloȱ2,ȱGiuseppeȱPirozziȱ2,ȱValeriaȱCostantinoȱ1ȱ
andȱAlfonsoȱMangoniȱ1ȱ
1ȱ TheȱNeaNatȱGroup,ȱDipartimentoȱdiȱFarmacia,ȱUniversitàȱdegliȱStudiȱdiȱNapoliȱFedericoȱII,ȱNapoli,ȱItalyȱ
2ȱ DepartmentȱofȱExperimentalȱOncology,ȱIstitutoȱNazionaleȱTumoriȱFondazioneȱG.ȱPascale,ȱNapoli,ȱItalyȱ
TheȱCaribbeanȱspongeȱSmenospongiaȱaureaȱwasȱrecentlyȱshownȱtoȱcontainȱaȱseriesȱofȱchlorinatedȱ
mixedȬbiogenesisȱ NRPS/PKSȱ productsȱ withȱ interestingȱ cytotoxicȱ activities,ȱ whichȱ makeȱ themȱ
promisingȱleadsȱforȱantitumorȱdrugȱdesign.ȱInȱadditionȱtoȱtheȱpublishedȱsmenamideȱAȱ(1)ȱandȱBȱ(2)ȱ[1]ȱ
andȱsmenothiazoleȱAȱ(3)ȱandȱBȱ(4)ȱ[2],ȱS.ȱaureaȱcontainsȱseveralȱadditionalȱcompoundsȱbelongingȱtoȱ
thisȱclass.ȱOverall,ȱtheȱstructuresȱofȱtheseȱpeculiarȱpeptide/polyketideȱhybridsȱsuggestȱthatȱtheyȱmayȱ
beȱproductsȱofȱtheȱcyanobacterialȱmetabolism.ȱTheȱmostȱrecentȱresultsȱofȱaȱcomprehensiveȱapproachȱ
toȱtheȱstudyȱofȱthisȱpeculiarȱclassȱofȱmetabolitesȱwillȱbeȱdiscussed,ȱincludingȱstructuralȱelucidation,ȱ
synthesis,ȱandȱbiosyntheticȱorigin.ȱ
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IndustrialȱBiotechnology,ȱPolymersȱandȱBiomoleculesȱ
DevelopmentȱofȱSyntheticȱBiologyȱToolsȱtoȱMoreȱ
PredictablyȱClone,ȱExpressȱandȱSelectȱBiocatalyticȱ
ActivitiesȱforȱMetabolicȱPathwayȱOptimizationȱandȱ
HighȱYieldȱBiomoleculeȱProductionȱ
DavidȱMcElroy,ȱIanȱFotheringhamȱandȱAlisonȱArnoldȱ
Ingenza,ȱLtd.,ȱRoslin,ȱEdinburgh,ȱUKȱ
Ingenzasȱ hasȱ developedȱ aȱ numberȱ ofȱ proprietaryȱ syntheticȱ biologyȱ toolsȱ toȱ enableȱ moreȱ
predictablyȱengineerȱbiologicalȱsystemsȱforȱtheȱproductionȱofȱcommerciallyȱrelevantȱexamples.ȱTheseȱ
toolsȱ includeȱproteinȱengineeringȱtoȱaddressȱpoorȱresponseȱduringȱtheȱcontrolȱofȱgeneȱexpression,ȱ
ȱ theȱ developmentȱ ofȱ syntheticȱ landingȱ padsȱ toȱ optimizeȱ theȱ genomicȱ operatingȱ environmentȱ ȱ
aroundȱdeliveredȱgenes,ȱ theȱuseȱofȱgenomeȱeditingȱandȱRNAȱ traffickingȱ systemsȱ toȱcontrolȱgeneȱ
expression,ȱtheȱapplicationȱofȱtransciptomicsȱandȱmetabolomicsȱtoȱenhanceȱcellȱsystemȱperformance,ȱ
theȱdevelopmentȱofȱsyntheticȱgeneȱexpressionȱregulatoryȱelementsȱtoȱbetterȱcontrolȱgeneȱexpressionȱ
andȱ theȱ deploymentȱ ofȱ ourȱ proprietaryȱ inABLEȱ combinatorialȱ geneticsȱ platformȱ forȱ largeȱ scaleȱ
gene/pathwayȱassemblyȱandȱoptimization.ȱTogetherȱ theseȱ toolsȱhaveȱbeenȱusedȱ toȱ rapidlyȱ clone,ȱ
express,ȱselectȱandȱoptimizeȱtargetȱactivitiesȱforȱmanyȱseparateȱenzymaticȱreactions,ȱfromȱthousandsȱ
ofȱindependentȱgenesȱderivedȱfromȱmetagenomicȱandȱphylogeneticȱdiscoveryȱapproaches.ȱObviousȱ
synergyȱexistsȱbetweenȱ thisȱapproachȱandȱversatile,ȱ solidȱphaseȱ screeningȱandȱ selectionȱmethodsȱ
usingȱgrowthȬbased,ȱcrossȬfeedingȱorȱcolourimetricȱmethodsȱtoȱidentifyȱengineeredȱcellsȱofȱinterest.ȱ
Thisȱisȱillustratedȱthroughȱtheȱrapidȱidentificationȱofȱcriticalȱpathwayȱenzymes,ȱoptimalȱgeneȱcodingȱ
sequencesȱandȱenzymeȱvariantsȱfromȱinABLE®Ȭderivedȱhighȱqualityȱvariantȱlibrariesȱforȱindustrialȱ
applicationsȱ inȱ bioȬbasedȱ polymers,ȱ chemicalsȱ andȱ personalȱ careȱ productsȱwithȱ ourȱ commercialȱ
customers.ȱWeȱwillȱ describeȱ theȱ successȱ ofȱmodelingȱ approachesȱ toȱ geneȱ designȱ thatȱ enhanceȱ ȱ
theȱ predictabilityȱ ofȱ heterologousȱ geneȱ expressionȱ inȱ diverseȱ hosts.ȱ Inȱ developingȱ thisȱ suiteȱ ofȱ
technologiesȱ weȱ aimsȱ toȱ bringȱ increasingȱ predictabilityȱ andȱ overcomeȱ persistentȱ limitationsȱ
associatedȱ withȱ todaysȱ iterativeȱ andȱ empiricalȱ processesȱ forȱ microbialȱ strainȱ improvementȱ ȱ
resultingȱinȱfasterȱroutesȱtoȱhighȱyieldingȱbiomoleculeȱproduction.ȱWeȱwillȱexemplifyȱthisȱapproachȱ
withȱ referenceȱ toȱ commerciallyȱ relevantȱ examplesȱ inȱ theȱ fieldȱ ofȱ biopolymerȱ andȱ therapeuticȱ ȱ
proteinȱproduction.ȱ
ProteinȱSuperfamilyȱDataȱIntegrationȱforȱProteinȱ
FunctionȱElucidationȱandȱOptimisationȱ
TomȱvanȱdenȱBerghȱ1,2ȱandȱHenkȬJanȱJoostenȱ1ȱ
1ȱ BioȬProdict,ȱNijmegen,ȱTheȱNetherlandsȱ
2ȱ WageningenȱUniversity,ȱWageningen,ȱTheȱNetherlandsȱ
Natureȱ offersȱ aȱwideȱ varietyȱ ofȱ enzymesȱ thatȱ canȱ beȱ utilizedȱ inȱmanyȱ differentȱ processes.ȱ
Metagenomicsȱstudiesȱallowȱusȱtoȱfindȱmanyȱnewȱenzymesȱfromȱmarineȱsources,ȱhoweverȱtheȱexactȱ
functionȱofȱnewȱenzymesȱifȱnotȱalwaysȱclear.ȱHereȱweȱpresentȱ3DM,ȱaȱproteinȱsuperfamilyȱanalysisȱ
platformȱ thatȱ integratesȱmanyȱdifferentȱdataȱ typesȱ (suchȱ asȱ sequences,ȱ structures,ȱ functionȱdata,ȱ
literature,ȱreactionȱdataȱetc.)ȱforȱcompleteȱproteinȱsuperfamilies.ȱThisȱplatformȱcanȱbeȱusedȱtoȱassignȱ
functionȱtoȱproteinsȱandȱtheirȱaminoȱacids.ȱNewȱenzymesȱoftenȱneedȱtoȱbeȱoptimizedȱbyȱintroducingȱ
mutationsȱtoȱmeetȱtheȱrequirementsȱofȱaȱ(biotechnological)ȱprocess.ȱInȱmanyȱcasesȱmultipleȱmutationsȱ
areȱneededȱtoȱreachȱtheseȱgoals,ȱbutȱfindingȱtheȱrightȱcombinationȱofȱmutationsȱstillȱisȱproblematic.ȱ
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MoreȱandȱmoreȱproteinȬengineersȱuseȱaȱstrategyȱreferredȱtoȱasȱsmartȱlibraryȱdesign.ȱSmartȱmutantȱ
librariesȱcontainȱonlyȱaȱsmallȱnumberȱofȱmutantsȱandȱareȱdesignedȱsuchȱ thatȱ theyȱcontainȱaȱhighȱ
numberȱ ofȱ activeȱ clonesȱ withȱ mutationsȱ atȱ positionsȱ (calledȱ hotspots)ȱ thatȱ areȱ likelyȱ toȱ showȱ ȱ
theȱdesiredȱeffect.ȱUsingȱ3DMȱdifferentȱenzymesȱ features,ȱsuchȱasȱenantioselectivity,ȱactivityȱandȱ
thermostabilityȱhaveȱbeenȱoptimized.ȱComparisonsȱwithȱrandomȱdesignedȱlibrariesȱshowȱthatȱusingȱ
3DMȱwhenȱdesigningȱaȱsmartȱlibraryȱresultsȱinȱhighȱqualityȱlibrariesȱreducingȱnotȱonlyȱtheȱnumberȱ
ofȱclonesȱ thatȱneedȱ toȱbeȱscreenedȱbutȱ itȱalsoȱ increasesȱ theȱchanceȱofȱ findingȱanȱenzymeȱwithȱ theȱ
desiredȱproperties.ȱ
BioprocessingȱofȱMarineȱMicrobesȱforȱ ȱ
IndustrialȱExploitationȱ
ChristinaȱViegelmann,ȱMarianaȱFazenda,ȱLynseyȱMacIntyre,ȱRuAngelieȱEdradaȬEbel,ȱ ȱ
BrianȱMcNeilȱandȱLindaȱHarveyȱ
StrathclydeȱInstituteȱofȱPharmacyȱandȱBiomedicalȱSciences,ȱUniversityȱofȱStrathclyde,ȱGlasgow,ȱUKȱ
Marineȱmicroorganismsȱareȱaȱrelativelyȱuntappedȱresourceȱinȱtheȱsearchȱforȱbiopolymersȱandȱ
bioactiveȱmetabolites.ȱ Thisȱwasȱ initiallyȱ dueȱ toȱ limitationsȱ inȱ samplingȱ capabilitiesȱ butȱ nowȱ isȱ
primarilyȱdueȱtoȱtheȱdifficultiesȱinȱtheȱcultivationȱofȱorganismsȱthatȱhaveȱevolvedȱtoȱliveȱinȱuniqueȱ
environments.ȱSeaBioTech,ȱanȱEUȬFP7ȱproject,ȱhasȱ isolatedȱmicroorganismsȱ fromȱextremeȱmarineȱ
environments,ȱsuchȱasȱgeothermalȱintertidalȱbiotopesȱinȱIceland,ȱhydrothermalȱventsȱinȱtheȱEasternȱ
MediterraneanȱSeaȱandȱareasȱofȱ theȱScottishȱcoasts.ȱTheseȱstrainsȱcanȱyieldȱdistinctiveȱchemistriesȱ
whichȱproduceȱmetabolitesȱofȱinterestȱtoȱmedicinalȱandȱindustrialȱsectorsȱasȱtheyȱhaveȱtheȱpotentialȱ
toȱbeȱusedȱinȱaȱwideȱrangeȱofȱapplications.ȱTheȱchallengeȱliesȱinȱprovidingȱtheȱoptimumȱconditionsȱ
forȱ theȱ productionȱ ofȱ theseȱ metabolites,ȱ asȱ marineȱ microbesȱ doȱ notȱ naturallyȱ experienceȱ theȱ ȱ
typicalȱconditionsȱfoundȱwithinȱbioreactorsȱusedȱinȱindustrialȬscaleȱfermentations.ȱPhysicoȬchemicalȱ
changesȱinȱtheȱcultureȱconditionsȱduringȱscaleȬupȱcanȱresultȱinȱsubsequentȱmetabolomicȱvariations.ȱ
Theȱtargetȱisȱthereforeȱtoȱimproveȱourȱknowledgeȱofȱprocessȱphysiology,ȱthusȱoptimisingȱtheȱpotentialȱ
forȱtheȱproductionȱofȱtheȱmetabolitesȱofȱinterest.ȱOurȱaimȱisȱtoȱdevelopȱprotocolsȱforȱscalingȱupȱtheȱ
organismsȱproducingȱtheseȱtargetȱcompoundsȱusingȱlaboratoryȱandȱpilotȱscaleȱsystems.ȱThus,ȱweȱwillȱ
developȱ systemsȱwhichȱwillȱ allowȱ exploitationȱ onȱ anȱ industrialȱ scaleȱ inȱ theȱ future.ȱ Inȱ orderȱ toȱ ȱ
achieveȱthisȱweȱwillȱuseȱmultiȬfermenterȱsystemsȱandȱcrossȬscaleȱprocessȱmodelling,ȱcombinedȱwithȱ
metabolomicȱandȱchemometricȱanalysis,ȱtoȱdeliverȱnewȱproductsȱfromȱmarineȱsourcesȱwithȱbuiltȬinȱ
enhancedȱmanufacturability.ȱ
BioȬSilicaȱGlassȱFormationȱbyȱSilicateinFunctionalȱ
DissectionȱofȱaȱSpongeȱEnzymeȱwithȱ ȱ
MultipleȱApplicationsȱ
HeinzȱC.ȱSchröder,ȱXiaohongȱWangȱandȱWernerȱE.G.ȱMüllerȱ
UniversityȱMedicalȱCenterȱofȱtheȱJohannesȱGutenbergȱUniversity,ȱMainz,ȱGermanyȱ
BioȬsilicaȱtheȱmaterialȱthatȱformsȱtheȱinorganicȱskeletonȱofȱtheȱsiliceousȱspongesȱisȱcharacterizedȱ
byȱexceptionalȱmechanicalȱandȱopticalȱproperties.ȱWeȱhaveȱbeenȱtheȱfirstȱtoȱdemonstrateȱthatȱsilicateinȱ
isȱaȱgenuineȱenzymeȱwhichȱsynthesizesȱpolymericȱsilicaȱfromȱorthoȬsilicateȱatȱconcentrationsȱaroundȱ
itsȱMichaelisȱconstantȱofȱ100ȱΐM,ȱmostȱlikelyȱviaȱreactiveȱcyclicȱsilicicȱacidȱspecies.ȱSelfȬcleavageȱofȱ
theȱ immatureȱproȬsilicateinȱatȱ theȱautocatalyticȱ cleavageȱ siteȱglutamineȱ [Q]/asparticȱacidȱ [D]ȱ intoȱ ȱ
theȱNȬterminalȱ proȬpeptideȱ andȱ theȱmatureȱ silicateinȱ triggersȱ theȱmoleculeȱ notȱ onlyȱ toȱ becomeȱ
enzymaticallyȱ activeȱ (structureȬformingȱ activity)ȱ butȱ alsoȱ toȱ acquireȱ structureȬguidingȱpropertiesȱ
(providingȱtheȱstructuralȱplatformȱforȱtheȱbiosilicaȱproductȱviaȱselfȬassemblyȱofȱtheȱmatureȱsilicateinȱ
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toȱ dimers,ȱ tetramers,ȱ pentamers,ȱ andȱ finallyȱ longȱ insolubleȱ filaments).ȱ Inȱ orderȱ toȱ dissectȱ theȱ
biocatalytic,ȱstructureȬformingȱactivityȱofȱsilicateinȱfromȱitsȱstructureȬguidingȱfunction,ȱtwoȱdifferentlyȱ
mutatedȱgenesȱwereȱconstructedȱfromȱtheȱsilicateinȬ΅ȱgeneȱofȱtheȱdemospongeȱSuberitesȱdomuncula.ȱ
(i)ȱAȱgeneȱencodingȱforȱaȱnonȬprocessedȱsilicateinȱthatȱwasȱmutated,ȱbyȱreplacingȱQ/DȱbyȱQ/Q,ȱatȱtheȱ
cleavageȱsiteȱofȱtheȱprimaryȱtranslationȱproduct;ȱ(ii)ȱAȱgeneȱencodingȱforȱaȱmatureȱenzymaticallyȬactiveȱ
silicateinȱ inȱwhichȱ theȱ serineȱ [S]ȱ stretchȱ (implicatedȱ inȱ theȱ bindingȱ toȱ silica)ȱwasȱ replacedȱ byȱ aȱ ȱ
QȬstretch.ȱ Theȱ expressedȱ recombinantȱ proteinsȱ wereȱ appliedȱ forȱ microȬcontactȱ printing.ȱ Theȱ
experimentsȱ revealedȱ thatȱ enzymaticallyȱ active,ȱ structureȬformingȱ silicatein,ȱ coatedȱ aroundȱ theȱ
printedȱnonȬenzymaticallyȱactingȱstructureȬguidingȱsilicateinȱhasȱtheȱpropertyȱtoȱsynthesizeȱbiosilicaȱ
thatȱcanȱactȱasȱaȱlightȱwaveguide.ȱOurȱresultsȱshowȱthatȱtheȱenzymes/proteinsȱinvolvedȱinȱbioȬsilicaȱ
formationȱcanȱbeȱappliedȱforȱtheȱdevelopmentȱofȱnovelȱbioinspiredȱmaterialsȱforȱdiverseȱapplicationsȱ
inȱnanoȬopticsȱ andȱnanoȬbiotechnology.ȱ (SupportedȱbyȱEUȱ FP7ȱ grantsȱ BlueGenicsȱNo.ȱ 311848,ȱ ȱ
BioȬScaffoldsȱNo.ȱ604036,ȱandȱWEGM:ȱERCȱAdvancedȱGrantȱBIOSILICAȱNo.ȱ268476).ȱ
EvaluationȱofȱMicrobialȱProductionȱofȱ
ExopolysaccharideȱbyȱRhodothermusȱmarinusȱStrains:ȱ
PotentialȱforȱIndustrialȱBiotechnologyȱ
RoyaȱR.ȱR.ȱSardari,ȱEvelinaȱKulcinskaja,ȱEmanuelȱRonȱandȱEvaȱNordbergȬKarlssonȱ
LundȱUniversity,ȱLund,ȱSwedenȱ
Theȱformationȱofȱextracellularȱpolysaccharidesȱ(EPS)ȱbyȱRhodothermusȱmarinusȱDSMȱ4252ȱandȱ
Rhodothermusȱmarinusȱ 493,ȱ twoȱwildȱ typeȱ speciesȱ ofȱ thermophilicȱ bacteriaȱ hasȱ beenȱ screenedȱ inȱ
differentȱcultureȱmedia.ȱMarineȱbrothȱcontainingȱeitherȱ1ȱorȱ10ȱg/Lȱofȱglucose,ȱsucrose,ȱlactose,ȱandȱ
maltose,ȱseparatelyȱwasȱused.ȱTheȱresultsȱshowedȱthatȱtheseȱtwoȱstrainsȱhaveȱtheȱabilityȱtoȱproduceȱ
andȱreleaseȱtheȱEPS.ȱMarineȱbrothȱcontainingȱ10ȱg/LȱlactoseȱshowedȱtheȱhighestȱproductionȱofȱEPSȱinȱ
bothȱstrains.ȱBesides,ȱEPSȱproductionȱwasȱmainlyȱduringȱtheȱstationaryȱphase.ȱTheȱmonosaccharideȱ
compositionȱofȱtheȱproducedȱexopolysaccharidesȱwasȱanalyzedȱandȱquantified.ȱTheȱresultsȱsuggestedȱ
aȱheteropolymerȱstructureȱ forȱproducedȱEPSȱofȱbothȱstrains.ȱTheȱmostȱabundantȱmonomersȱwereȱ
xylose,ȱarabinose,ȱandȱmannoseȱinȱallȱmediaȱinȱbothȱstrains.ȱAlso,ȱtheȱpresenceȱofȱglucose,ȱgalactoseȱ
wasȱvariedȱdependingȱonȱtheȱtypeȱofȱmediaȱusedȱforȱproductionȱofȱEPS.ȱTheȱEPSȱofȱR.ȱmarinusȱDSMȱ
4252ȱ includedȱhighȱquantityȱofȱxylose,ȱwhileȱ inȱR.ȱmarinusȱ493ȱarabinoseȱhadȱ theȱhighestȱamountȱ
comparedȱtoȱtheȱotherȱproducedȱmonosaccharides.ȱTheȱmolecularȱmassȱofȱproducedȱEPSȱbyȱtheseȱ
twoȱstrainsȱwasȱdeterminedȱbyȱsizeȱexclusionȱchromatographyȱtechniqueȱusingȱSephacrylȱSȬ200ȱandȱ
SephacrylȱSȬ500ȱcolumns.ȱTheseȱresultsȱleadȱusȱforȱfurtherȱstudiesȱaimedȱatȱincreasingȱtheȱinterestȱinȱ
theȱapplicationȱofȱproducedȱEPSȱofȱRhodothermusȱmarinusȱinȱfood,ȱpharmaceutical,ȱandȱwastewaterȱ
treatmentȱ industriesȱ byȱoptimizingȱ theȱ conditionȱ forȱhighȱproductionȱofȱEPSȱ andȱ characterizingȱ itsȱ
physicochemicalȱproperties.ȱ
OrganicȱSynthesisȱ
SynthesisȱofȱSiderophoresȱfromȱFishȱ ȱ
PathogenicȱBacteriaȱ
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1ȱ UniversidadeȱdaȱCoruña,ȱAȱCoruña,ȱSpainȱ
2ȱ UniversidadȱdeȱSantiagoȱdeȱCompostela,ȱSantiagoȱdeȱCompostela,ȱSpainȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7184 
TheȱfishȱpathogenicȱbacteriaȱAeromonasȱsalmonicidaȱsubsp.ȱsalmonicidaȱ(Ass)ȱandȱPhotobacteriumȱ
damselaeȱ subsp.ȱpiscicidaȱ (Phdp)ȱareȱ theȱaetiologicalȱagentsȱofȱ fishȱ furunculosisȱandȱpasteurellosis,ȱ
respectively,ȱdiseasesȱthatȱcauseȱlargeȱeconomicȱlossesȱinȱmarineȱaquacultureȱworldwideȱ[1,2].ȱWeȱ
wereȱableȱtoȱisolateȱandȱidentifyȱsomeȱofȱtheȱsiderophoresȱinvolvedȱinȱtheirȱironȱuptakeȱsystemsȱsuchȱ
asȱacinetobactinȱfromȱAssȱandȱpiscibactinȱfromȱPhdpȱ[3].ȱInȱorderȱtoȱperformȱseveralȱstudiesȱonȱtheȱ
ironȱuptakeȱmechanismsȱofȱtheseȱbacteria,ȱtheȱsynthesisȱofȱthoseȱsiderophoresȱandȱtheirȱanaloguesȱ
wereȱaddressed.ȱAcinetobactinȱ(1)ȱPiscibactinȱ(2):ȱInȱthisȱcommunicationȱweȱwillȱfocusȱonȱourȱresultsȱ
onȱ theȱ synthesisȱ ofȱ compoundsȱ 1ȱ andȱ 2.ȱTheȱ synthesisȱ ofȱ entȬacinetobactinȱ andȱ otherȱ simplifiedȱ
analoguesȱwereȱ alreadyȱ finishedȱ andȱ theȱ evaluationȱ ofȱ theirȱ siderophoreȱ activityȱ allowedȱ usȱ toȱ
deduceȱseveralȱstructureȬactivityȱrelationships.ȱOnȱtheȱotherȱhand,ȱtheȱadvancesȱonȱtheȱtotalȱsynthesisȱ
ofȱpiscibactinȱwillȱbeȱalsoȱpresented.ȱ
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Referencesȱ
1. Osorio,ȱC.R.;ȱ JuizȬRío,ȱS.;ȱLemos,ȱM.L.ȱAȱ siderophoreȱbiosynthesisȱgeneȱclusterȱ fromȱ theȱ fishȱpathogenȱ
Photobacteriumȱdamselaeȱsubsp.ȱpiscicidaȱisȱstructurallyȱandȱfunctionallyȱrelatedȱtoȱtheȱYersiniaȱhighȬpathogenicityȱ
island.ȱMicrobiologyȱ2006,ȱ152,ȱ33273341.ȱ
2. Najimi,ȱM.;ȱLemos,ȱM.L.;ȱOsorio,ȱC.R.ȱIdentificationȱofȱsiderophoreȱbiosynthesisȱgenesȱessentialȱforȱgrowthȱ
ofȱAeromonasȱsalmonicidaȱunderȱironȱlimitationȱconditions.ȱAppl.ȱEnviron.ȱMicrobiol.ȱ2008,ȱ74,ȱ23412348.ȱ
3. Souto,ȱA.;ȱMontaos,ȱM.A.;ȱRivas,ȱA.J.;ȱBalado,ȱM.;ȱOsorio,ȱC.R.;ȱRodríguez,ȱ J.;ȱLemos,ȱM.L.;ȱ Jimenez,ȱC.ȱ
StructureȱandȱBiosyntheticȱAssemblyȱofȱPiscibactin,ȱaȱSiderophoreȱ fromȱPhotobacteriumȱdamselaeȱ subsp.ȱ
piscicida,ȱPredictedȱfromȱGenomeȱAnalysis.ȱEur.ȱJ.ȱOrg.ȱChem.ȱ2012,ȱ2012,ȱ56935700.ȱ
SynthesisȱandȱAntitumourȱActivityȱofȱPM050489ȱandȱ
PM060184ȱAnaloguesȱ
AlbertoȱRodríguez,ȱIsabelȱDigon,ȱCristinaȱMateo,ȱMaríaȱGarranzo,ȱCarmenȱMurcia,ȱ ȱ
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PM050489ȱ andȱ PM060184ȱ belongȱ toȱ aȱ newȱ familyȱ ofȱ compoundsȱ firstȱ isolatedȱ fromȱ theȱ
Madagascanȱ spongeȱ Lithoplocamiaȱ lithistoidesȱ [1].ȱ Bothȱ areȱ knownȱ toȱ beȱ tubulinȬbindingȱ agentsȱ
showingȱ antimitoticȱ propertiesȱ inȱ humanȱ tumourȱ cellȱ linesȱ atȱ subnanomolarȱ concentrationsȱ andȱ
displayingȱaȱdistinctȱ inhibitionȱmechanismȱonȱmicrotubulesȱ [2,3].ȱAȱsyntheticȱrouteȱ forȱPM060184ȱ
andȱPM050489ȱhasȱalreadyȱbeenȱdevelopedȱ [1]ȱandȱPM060184ȱ isȱobtainedȱonȱaȱmultiȬgramȱ scaleȱ ȱ
underȱGMPȱconditionsȱ forȱuseȱ inȱphaseȱ Iȱclinicalȱ trials.ȱHerein,ȱweȱdescribeȱ theȱstructureȬactivityȱ
relationshipȱstudiesȱcarriedȱoutȱinȱourȱdepartmentȱforȱthisȱnewȱfamily.ȱParticularly,ȱusingȱvariantsȱofȱ
theȱpreviouslyȱreportedȱsyntheticȱrouteȱtoȱPM050489ȱandȱPM060184,ȱweȱhaveȱpreparedȱandȱtestedȱ
theȱinȱvitroȱcytotoxicityȱofȱmanyȱdifferentȱanaloguesȱofȱthisȱnewȱfamily.ȱ
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3DȱNaturalȱProductȱScaffolds:ȱAȱStartingȱPointȱinȱ
DrugȱDiscoveryȱ
FatemehȱMazraatiȱTajabadi,ȱRebeccaȱPouwer,ȱMarcȱCampitelliȱandȱRonaldȱJ.ȱQuinnȱ
EskitisȱInstituteȱforȱDrugȱDiscovery,ȱGriffithȱUniversity,ȱBrisbane,ȱAustraliaȱ
Theȱvastȱmajorityȱofȱknownȱsyntheticȱscaffolds,ȱandȱbyȱextensionȱscreeningȱlibraries,ȱareȱplanarȱ
(Fsp3ȱvaluesȱ<ȱ0.45),ȱwhereasȱnaturalȱproductȱscaffoldsȱtendȱtoȱbeȱlessȱplanarȱ(Fsp3ȱvaluesȱ>ȱ0.45)ȱ[1].ȱ
Aȱ numberȱ ofȱ nonȬflatȱ scaffoldsȱ embeddedȱ inȱ NPȱ haveȱ beenȱ identifiedȱ throughȱ theȱ useȱ ofȱ
cheminformatics.ȱAȱpromisingȱscaffoldȱ (cedrane)ȱwasȱsubjectedȱ toȱaȱseriesȱofȱmolecularȱmodelingȱ
studies.ȱTheȱoverlayingȱofȱallȱnaturalȱproductsȱ thatȱcontainȱ theȱcedraneȱscaffoldȱdemonstratesȱ theȱ
abilityȱ ofȱ theȱ scaffoldȱ toȱdirectȱ theȱpendantȱ groupsȱ inȱ 3Dȱ space.ȱBasedȱ onȱ thisȱ result,ȱ aȱ sixȬstepȱ
syntheticȱplanȱwasȱutilizedȱtoȱmakeȱtheȱscaffoldȱwithȱthreeȱorthogonallyȱreactiveȱchemicalȱhandles.ȱ
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TheȱrichȱbiodiversityȱofȱmarineȬsourcedȱmicroorganismsȱandȱtheȱcomplexityȱofȱtheirȱenzymaticȱ
equipmentȱmakeȱthemȱaȱpromisingȱsourceȱofȱstructurallyȱdiverseȱandȱbiologicallyȱactiveȱcompounds.ȱ
Amongȱthem,ȱfungiȱofȱtheȱgenusȱPenicilliumȱproduceȱaȱwideȱrangeȱofȱbioactiveȱmetabolitesȱandȱitȱcanȱ
beȱ supposedȱ thatȱmanyȱmoreȱ unknownȱmoleculesȱ areȱ stillȱ toȱ beȱ discoveredȱ asȱ newȱ druggableȱ
compoundsȱorȱasȱnewȱmodelsȱforȱmedicinalȱchemistry.ȱIndeed,ȱfungalȱbiosyntheticalȱroutesȱusuallyȱ
leadȱtoȱmanyȱmoreȱderivativesȱthanȱtheȱmajorȱcompoundsȱwhichȱhaveȱbeenȱisolatedȱandȱdescribed.ȱ
However,ȱ targetingȱ chemistryȱ onȱ theseȱ sideȬproductsȱ isȱ aȱ challengingȱ taskȱ asȱ theyȱ areȱ oftenȱ
transientȱ orȱ traceȱ compounds,ȱ andȱ theirȱ isolationȱ isȱ oftenȱ boundȱ toȱ fail.ȱ Toȱ avoidȱ thisȱ pitfall,ȱ
metabolomicsȱ canȱ allowȱ aȱ rapid,ȱ accurateȱ andȱ highlyȱ informativeȱ investigationȱ ofȱ thisȱ crypticȱ
chemicalȱdiversityȱbyȱtheȱhyphenatedȱuseȱofȱUHPLC,ȱmassȱspectrometersȱandȱbioȬinformaticsȱtools.ȱ
Theȱ analysisȱ ofȱHRMS/MSȱ fragmentationsȱ canȱ alsoȱ allowȱ theȱ automatedȱ andȱ fastȱ detectionȱ ofȱ
derivativesȱrelatedȱtoȱaȱchemicalȱcoreȱinsideȱaȱmetabolicȱcluster.ȱHere,ȱweȱwillȱshowȱhowȱthisȱstrategyȱ
canȱbeȱapplied,ȱwithȱtheȱexampleȱofȱ4ȱstrainsȱbelongingȱtoȱaȱnewȱmarineȬderivedȱPenicilliumȱspeciesȱ
selectedȱ forȱ theirȱantiproloferativeȱactivityȱ againstȱosteosarcomaȱ cellȱ lines.ȱ Investigationsȱofȱ theirȱ
metabolomeȱ ledȱtoȱtheȱ isolationȱofȱseveralȱcompoundsȱamongȱwhichȱaȱhighlyȱactiveȱandȱselectiveȱ
newȱmetabolite.ȱTheȱuseȱofȱspeciallyȱdevelopedȱLCȬHRMSȱmetabolomicsȱtoolsȱallowedȱtheȱdetectionȱ
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inȱcrudeȱfungalȱextractsȱofȱsomeȱtraceȱanalogsȱofȱthisȱleadȱcompoundȱforȱwhichȱstructuralȱproposalsȱ
wereȱdoneȱusingȱHRMS/MSȱfragmentationsȱmodelisation.ȱTheirȱstructuresȱwereȱthenȱconfirmedȱbyȱ
semisynthesisȱ whichȱ allowedȱ theȱ establishmentȱ ofȱ theirȱ structureȬactivityȱ relationshipsȱ againstȱ
osteosarcoma.ȱ Thisȱ exempleȱ illustratesȱ thatȱ theȱ combinationȱ ofȱ dereplication,ȱmetabolomicsȱ andȱ ȱ
semiȬsynthesisȱ isȱ anȱ interestingȱ strategyȱ forȱ theȱ elucidationȱ ofȱmarineȱ chemodiversityȱ andȱ theȱ
discoveryȱofȱnewȱcrypticȱanalogsȱofȱselectedȱcompounds.ȱ
VariableȱTemperatureȱNMRȱJȬBasedȱConfigurationalȱ
AnalysisȱofȱFlexibleȱAcyclicȱSystemsȱ
JaimeȱRodríguez,ȱMiriamȱRega,ȱMariaȱIsabelȱNieto,ȱCarlosȱJiménezȱandȱYuriȱSegadeȱ
DepartamentoȱdeȱQuimicaȱFundamental,ȱFacultadȱdeȱCiencias,ȱandȱCentroȱdeȱInvestigacionesȱCientificasȱ
Avanzadasȱ(CICA),ȱUniversidadȱdaȱCoruña,ȱ15071ȬAȱCoruña,ȱSpainȱ
NMRȱ couplingȱ constantsȱ andȱ chemicalȱ shiftsȱ areȱ theȱmostȱusedȱparametersȱ toȱdeduceȱ bothȱ
skeletonȱframeworksȱandȱthreeȬdimensionalȱarrangementsȱinȱaȱmoleculeȱwithȱanȱunknownȱrelativeȱ
stereochemistry.ȱThisȱdifficultȱtaskȱbecomesȱaȱchallenge,ȱandȱsometimesȱthisȱisȱtheȱbottleneckȱinȱtheȱ
fullȱ characterizationȱ ofȱ aȱ compoundȱ containingȱ flexibleȱmoieties,ȱ suchȱ asȱ polysubstitutedȱ openȱ ȱ
chains.ȱSeveralȱapproachesȱhaveȱbecomingȱveryȱpopularȱ inȱ theȱ lastȱ15ȱyearsȱ toȱstudyȱ theȱ relativeȱ
stereochemistryȱinȱtheseȱacyclicȱcompoundsȱsinceȱaȱkeyȱpublicationȱpublishedȱinȱ1999ȱbyȱMurataȱandȱ
coȬworkersȱ developedȱ aȱ newȱmethodologyȱ forȱ theȱ organicȱ structureȱ analysis.ȱ Thisȱ robustȱ andȱ ȱ
logicalȱmethod,ȱ knownȱ asȱ JȬbasedȱ configurationalȱ analysisȱ (JBCA),ȱ hasȱ beenȱ incorporatedȱ inȱ theȱ
spectroscopicȱtoolboxȱofȱallȱresearchȱgroupsȱinvolvedȱinȱtheȱorganicȬstructureȬelucidationȱfieldȱ[1].ȱ
ThisȱmethodologyȱisȱbasedȱonȱtheȱgeneralȱuseȱofȱtheȱJ(HH)ȱandȱ2,3J(CH)ȱandȱitȱhasȱbeenȱappliedȱinȱ
differentȱ1,2Ȭȱandȱ1,3Ȭdimethineȱsystems.1ȱHowever,ȱ thereȱareȱ someȱ situationsȱwhereȱ theȱanalysisȱ
becomesȱveryȱcomplexȱbecauseȱthreeȱdifferentȱfactorsȱcomeȱinȱconsideration:ȱ(a)ȱTheȱthreeȱstaggeredȱ
rotamersȱ areȱ presentȱ inȱ someȱ extendȱ inȱ theȱ equilibrium,ȱmakingȱ allȱ theȱ couplingȱ constantsȱ beȱ
averagedȱ toȱmediumȱvalues;ȱ (b)ȱNOEȱmeasurementsȱcannotȱdiscriminateȱ theȱantiperiplanaȱorȱ theȱ
synclinalȱ gaucheȬconformersȱ equilibriaȱ inȱ bothȱ erythroȱ orȱ threoȱ configurations;ȱ (c)ȱ Theȱmediumȱ
valuesȱofȱtheȱcouplingȱconstantsȱareȱonȱtheȱedgeȱofȱtheȱsmall/mediumȱorȱmedium/largeȱKarplusȬtypeȱ
curves,ȱandȱthereforeȱcannotȱbeȱclassified.Completingȱourȱpreviousȱstudies,ȱinȱthisȱcommunicationȱ
weȱwantȱtoȱpresentȱhowȱallȱtheseȱcasesȱcanȱbeȱsolvedȱusingȱaȱmethodologyȱwhere,ȱtheȱmentionedȱ
threeȱfactorsȱareȱdiminishedȱ[2].ȱ
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BiosynthesisȱofȱMarineȱNaturalȱProductsȱinȱMicrobesȱ
BioprospectingȱMicrobialȱMatsȱforȱNovelȱ ȱ
BioactiveȱCompoundsȱ
SilviaȱCretoiu,ȱFlorianneȱParel,ȱHenkȱBolhuisȱandȱLucasȱStalȱ
RoyalȱNetherlandsȱInstituteȱforȱSeaȱResearch,ȱYerseke,ȱTheȱNetherlandsȱ
Microbialȱmatsȱareȱbenthicȱcommunitiesȱofȱmicroorganisms,ȱusuallyȱdominatedȱbyȱcyanobacteria,ȱ
whichȱdevelopȱatȱtheȱinterfaceȱofȱwaterȱandȱsediment,ȱonȱrocksȱorȱonȱsoilȱwhereȱtheyȱformȱmicrobialȱ
crusts.ȱMicrobialȱmatsȱareȱgloballyȱdistributedȱandȱcanȱbeȱfoundȱonȱcoastal,ȱdessertȱandȱPolarȱRegions,ȱ
hypersalineȱ environmentsȱ andȱhotȱ springs.ȱMetagenomicȱ investigationȱ ofȱ coastalȱmicrobialȱmatsȱ
showedȱthatȱtheseȱsmallȬscaleȱecosystemsȱareȱrepositoriesȱofȱaȱlargeȱnumberȱofȱgenesȱfromȱmetabolicȱ
pathwaysȱ relevantȱ forȱ biotechnology.ȱ Highlyȱ abundantȱ genesȱ involvedȱ inȱ antibioticsȱ andȱ
carbohydratesȱactiveȱenzymesȱsynthesisȱindicateȱthatȱmicrobialȱmatsȱmayȱbeȱsuitableȱasȱhabitatȱmodelȱ
forȱisolationȱofȱnovelȱorganismsȱwithȱbiotechnologicalȱpotential.ȱAȱsignificantȱfractionȱofȱtheseȱgenesȱ
wereȱtaxonomicallyȱaffiliatedȱtoȱProteobacteria,ȱActinobacteriaȱandȱCyanobacteriabacterialȱgroupsȱwellȱ
knownȱ forȱ theirȱ usageȱ inȱ biotechnology.ȱ FPȬ7ȱ EUȱ projectȱMaCuMBAȱ isȱ investigatingȱ thisȱ greatȱ
potentialȱandȱproposingȱnewȱmethodologiesȱofȱassessingȱitȱforȱbiotechnologicalȱpurposes.ȱ
NaturalȱProductȱBiosynthesisȱinȱUncultivatedȱ ȱ
SpongeȱSymbiontsȱ
MichealȱC.ȱWilsonȱandȱJörnȱPielȱ
InstituteȱofȱMicrobiology,ȱEidgenössischeȱTechnischeȱHochschuleȱ(ETH)ȱZürich,ȱZurich,ȱSwitzerlandȱ
Uncultivatedȱ filamentousȱ bacteriaȱ fromȱ theȱ candidateȱ genusȱ Entotheonellaȱ areȱ commonȱ
symbiontsȱofȱgeographicallyȱandȱtaxonomicallyȱdiverseȱmarineȱsponges.ȱRecently,ȱweȱshowedȱthatȱ
membersȱofȱtheȱEntotheonellaȱgenusȱassociatedȱwithȱtheȱspongeȱTheonellaȱswinhoeiȱYȱfromȱJapanȱareȱ
theȱsourceȱofȱnearlyȱallȱmajorȱmetabolitesȱpreviouslyȱisolatedȱfromȱtheȱsponge.ȱInȱourȱcontinuedȱeffortȱ
toȱ studyȱ theseȱ bacteria,ȱweȱ discoveredȱ thatȱ Entotheonellaȱ associatedȱ withȱ geographicallyȱ andȱ
taxonomicallyȱ distantȱ spongesȱ areȱ alsoȱ prolificȱ producersȱ ofȱmanyȱ knownȱ andȱ crypticȱ naturalȱ
products.ȱHereȱweȱreportȱtheȱidentificationȱandȱcharacterizationȱofȱnaturalȱproductȱpathwaysȱfromȱ
theȱgenomesȱofȱEntotheonellaȱfromȱdiverseȱsponges.ȱ
ResearchȱonȱtheȱKenyanȱMarineȱCyanobacteriumȱ
LyngbyaȱMajusculaȱOpensȱNewȱFrontiersȱinȱMarineȱ
BiodiscoveryȱEffortsȱinȱAfricaȱ
ThomasȱDzehaȱ
UniversityȱofȱNizwa,ȱNizwa,ȱOmanȱ
Abstract:ȱ Cancerȱ stillȱ remainsȱ theȱ undisputedȱ numberȱ oneȱ challengeȱ inȱ societalȱ healthȱ careȱ
worldwide.ȱAȱ decadeȱ ofȱ researchȱ onȱ theȱKenyanȱmarineȱ cyanobacteriumȱ Lyngbyaȱmajusculaȱ hasȱ
revealedȱ theȱ genoȱ andȱ phenotypesȱ forȱ producingȱ theȱ anticancerȱ modularȱ cyclodepsipeptidesȱ
homodolastatinȱ16ȱandȱdolastatinȱ16;ȱandȱantanapeptinȱAȱinȱtheȱL.ȱmajusculaȱgenome.ȱIȱreportȱhereȱ
importantȱmilestonesȱandȱcontributionsȱofȱ theȱresearchȱonȱ theȱKenyanȱL.ȱmajusculaȱ forȱrealizingȱaȱ
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sustainableȱsupplyȱofȱtheseȱessentiallyȱimportantȱanticancerȱcompoundsȱforȱdrugȱdiscovery.ȱTheseȱ
findingsȱhighlightȱtheȱurgentȱneedȱforȱnewȱfrontiersȱinȱMarineȱBioȬdiscoveryȱeffortsȱinȱAfrica.ȱ
Keywords:ȱ cancer;ȱLyngbyaȱmajuscula;ȱmodularȱ cyclodepsipeptides;ȱhomodolastatinȱ 16;ȱdolastatinȱ 16;ȱ
antanapeptinȱA;ȱgenomeȱ
ExploringȱRippȱBiosyntheticȱPathwaysȱinȱaȱQuestȱforȱ
aȱNovelȱMacrocyclaseȱwithȱImprovedȱ ȱ
CatalyticȱPropertiesȱ
CristinaȬNicoletaȱAlexandruȬCrivacȱ1,2,ȱWaelȱHoussenȱ1,2,ȱLaurentȱTrembleauȱ1ȱ ȱ
andȱMarcelȱJasparsȱ1ȱ
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Cyclicȱpeptidesȱareȱveryȱimportantȱstructuresȱwithȱhighȱtherapeuticȱpotential,ȱasȱtheyȱprovedȱ
capableȱofȱ interferingȱwithȱ challengingȱ targetsȱ suchȱasȱproteinȬproteinȱ interactions.ȱComparedȱ toȱ
theirȱ linearȱ counterparts,ȱ cyclicȱ peptidesȱ areȱmoreȱ stable,ȱ haveȱ increasedȱ targetȬbindingȱ affinity,ȱ
increasedȱresistanceȱ toȱproteasesȱandȱhigherȱbiologicalȱmembraneȱpermeability.ȱWeȱareȱexploringȱ
biosyntheticȱclustersȱfromȱdifferentȱRiPPȱclassesȱtoȱidentifyȱandȱengineerȱaȱnovelȱmacrocyclaseȱwithȱ
improvedȱcatalyticȱpropertiesȱandȱwiderȱsubstrateȱtolerance.ȱInȱourȱ laboratories,ȱweȱcurrentlyȱuseȱ
PatGmacȱmacrocyclaseȱfromȱtheȱpatellamideȱpathway1,ȱ2ȱtoȱcatalyseȱtheȱNȬCȱcyclizationȱofȱ linearȱ
peptides.ȱHowever,ȱPatGmacȱisȱaȱslowȱenzymeȱwithȱlimitedȱcapabilityȱtoȱprocessȱpeptidesȱofȱ611ȱaminoȱ
acidsȱ inȱ lengthȱ3.ȱTheȱenzymeȱneedsȱAYDȱ signalȱatȱ theȱCȬterminalȱofȱ theȱ linearȱsubstrate,ȱwhichȱ
shouldȱ beȱ precededȱ byȱ aȱ prolineȱ orȱ aȱ heterocycleȱ toȱ allowȱ forȱ cyclization.ȱ Theȱ latterȱ willȱ beȱ
incorporatedȱinȱtheȱfinalȱstructureȱofȱtheȱpeptideȱsubstrate.ȱWeȱhaveȱalsoȱoverexpressedȱandȱpurifiedȱ
severalȱhomologuesȱofȱPatGmacȱandȱtestedȱtheirȱactivityȱagainstȱvariousȱsubstrates.ȱTheȱsuccessfullyȱ
activeȱ macrocyclasesȱ willȱ beȱ combinedȱ withȱ otherȱ enzymesȱ fromȱ theȱ cyanobactinȱ biosyntheticȱ
pathways,ȱwithȱtheȱaimȱofȱgeneratingȱhighlyȱdiverseȱmacrocyclicȱscaffoldsȱcontainingȱaminoȱacids,ȱ
enzymaticallyȱmodifiedȱaminoȱacids,ȱnonȬnaturalȱaminoȱacidsȱandȱnonȬaminoȱacidȱbuildingȱblocks.ȱ
Furthermore,ȱunderstandingȱtheȱstructuralȱdifferencesȱbetweenȱtheȱvariousȱenzymesȱcanȱelucidateȱ
theȱrequiredȱstructuralȱmotifsȱforȱimprovedȱactivityȱandȱkinetics.ȱ
BiosyntheticȱStudiesȱofȱSecondaryȱMetabolitesȱ
ProducedȱbyȱtheȱSpongeȬDerivedȱFungusȱ
Stachylidiumȱsp.ȱ
FayrouzȱElȱMaddah,ȱMamonaȱNazir,ȱStefanȱKehrausȱandȱGabrieleȱM.ȱKönigȱ
InstituteȱforȱPharmaceuticalȱBiology,ȱUniversityȱofȱBonn,ȱBonn,ȱGermanyȱ
Marineȱ fungiȱ areȱ inȱ theȱ focusȱofȱ researchȱ asȱ aȱ sourceȱofȱ structurallyȱnovelȱ compounds.ȱTheȱ
marineȬderivedȱfungusȱStachylidiumȱsp.ȱwasȱisolatedȱfromȱtheȱspongeȱCallyspongiaȱsp.ȱcf.ȱC.ȱflammea.ȱ
Cultureȱ onȱ aȱ biomaltȱ agarȱmediumȱ supplementedȱwithȱ seaȱ saltȱ yieldedȱ anȱ ethylacetateȱ extractȱ ȱ
whichȱwasȱ chemicallyȱ investigatedȱ andȱ ledȱ toȱ theȱ isolationȱofȱ aȱvarietyȱofȱmetabolitesȱ includingȱ
phthalidesȱ [1],ȱ phthalimidinesȱ [2],ȱ tyrosineȱ derivedȱ compoundsȱ [3],ȱ andȱ NȬmethylatedȱ cyclicȱ ȱ
peptidesȱandȱdiketopiperazines,ȱwithȱinterestingȱbioactivities.ȱTheȱpresentȱstudyȱaimsȱatȱdeterminingȱ
theȱ biogeneticȱ originȱ ofȱ theȱ isolatedȱmetabolites,ȱ employingȱ classicalȱ isotopeȱ tracerȱ experiments.ȱ
Interestingȱstructuralȱfeatures,ȱsuchȱasȱtheȱrareȱandȱintriguingȱaminoȱacidȱNȬmethylȬ3Ȭ(3Ȭfuryl)Ȭalanineȱ
inȱtheȱcyclicȱpeptides,ȱandȱtheȱphthalideȱandȱphthalmidineȱskeletonȱofȱtheȱmarilonesȱandȱmarilines,ȱ
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respectivelyȱareȱtargeted.ȱIsotopicȱenrichmentȱandȱ13CȬ13CȱcouplingȱconstantsȱobservedȱforȱNȬmethylȬ
3Ȭ(3Ȭfuryl)Ȭalanine,ȱafterȱfeedingȱofȱ[UȬ13C]ȱglycerol,ȱ[1Ȭ13C]ȱglucoseȱandȱ[1Ȭ13C]ȱphenylalanine,ȱpointsȱ
toȱaȱshikimateȬrelatedȱpathwayȱforȱitsȱbiosynthesis,ȱincludingȱcondensationȱofȱphosphoenolpyruvateȱ
andȱ erythroseȬ4Ȭphosphateȱ toȱ 3ȬdeoxyȬDȬarabinoȬheptulosonicȱ acidȬ7Ȭphosphateȱ (DAHP)ȱ asȱ anȱ
intermediate.ȱHowever,ȱtheseȱexperimentsȱexcludedȱtheȱinvolvementȱofȱphenylalanineȱasȱaȱprecursor.ȱ
Feedingȱ studiesȱwithȱ [1Ȭ13C]ȱ sodiumȱ acetateȱ provedȱ theȱ tetraketideȱ natureȱ ofȱ theȱ phthalideȱ andȱ
phthalimidineȱ skeletonȱ ofȱ theȱ marilonesȱ andȱ marilines,ȱ respectively.ȱ Concerningȱ theȱ starterȱ ȱ
unitȱ involvedȱ inȱ theirȱ biosyntheses,ȱ ourȱ resultsȱ favourȱ aȱmethylatedȱ acetateȱ starterȱ unitȱ overȱ aȱ
propionateȱunit.ȱ
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NovelȱMembersȱofȱtheȱPhylumȱBacteroidetesAȱ
PotentȱSourceȱofȱBioactiveȱCompoundsȱ
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Severalȱ strainsȱ representingȱ aȱnovelȱ taxonomicȱ groupȱwereȱ recentlyȱ isolatedȱ fromȱ intertidalȱ
geothermalȱareasȱonȱbothȱtheȱSWȱandȱNWȱcoastȱofȱIceland.ȱTheȱstrainsȱderivedȱfromȱtheȱvicinityȱofȱ
algalȱmats,ȱ fromȱ hotȱ springsȱ thatȱ emergeȱduringȱ lowȱ tideȱ butȱ areȱ submergedȱ atȱ highȱ tide.ȱThisȱ
environmentȱ isȱ highlyȱ dynamic,ȱ whereȱ constantȱ periodicȱ fluctuationsȱ occurȱ duringȱ tidalȱ cyclesȱ
involvingȱforȱexampleȱsteepȱgradientsȱofȱtemperature,ȱsalinityȱandȱmineralȱcomposition.ȱTemperatureȱ
gradientsȱareȱmanifestedȱmostȱclearlyȱinȱtheȱcontrastȱbetweenȱtheȱhotȱgeothermalȱwater,ȱemittedȱintoȱ
theȱintertidalȱareaȱfromȱtheȱhotȱsprings,ȱandȱtheȱcoldȱseawater.ȱTheȱstrainsȱwereȱredȬcolored,ȱgrewȱ
wellȱinȱmarineȱbrothȱandȱoptimallyȱatȱ60ȱ°C.ȱ16SȱrRNAȱgeneȱanalysisȱidentifiedȱRhodothermusȱmarinusȱ
asȱ theirȱclosestȱculturedȱ relativeȱbasedȱonȱ90%ȱsequenceȱsimilarity.ȱThisȱ indicatesȱ thatȱ theȱstrainsȱ
representȱaȱnovelȱgenusȱwithinȱtheȱfamilyȱRhodothermaceaeȱofȱtheȱphylumȱBacteroidetes.ȱOneȱstrain,ȱ
MATȱ 4553ȱ wasȱ subjectedȱ toȱ wholeȬgenomeȱ shotgunȱ sequencingȱ usingȱ theȱ 454ȱ technology.ȱ Theȱ
assembledȱsequenceȱwasȱofȱ4.6ȱMbȱandȱaȱGȱ+ȱCȱcontentȱofȱ67%.ȱAȱtotalȱofȱ3740ȱgenesȱwereȱidentified.ȱ
NumerousȱgenesȱwereȱfoundȱtoȱencodeȱcarbohydrateȬdegradingȱenzymes.ȱSeveralȱofȱtheseȱareȱofȱaȱ
potentialȱcommercialȱvaluesȱandȱtheȱcorrespondingȱgenesȱhaveȱbeenȱclonedȱandȱexpressedȱinȱE.ȱcoli.ȱ
Theȱgenesȱencodeȱenzymesȱsuchȱasȱpectinases,ȱalginateȱlyases,ȱpolyȬgalacturonidases,ȱrhamnosidases,ȱ
galactosidasesȱandȱaȱrhamnogalacturonanȬesterase.ȱThisȱindicatesȱthatȱtheȱnovelȱstrainsȱareȱableȱtoȱ
useȱalgalȱsugars.ȱInȱaddition,ȱoperonsȱwereȱidentifiedȱencodingȱgenesȱthatȱareȱpotentiallyȱinvolvedȱinȱ
theȱsynthesisȱofȱsecondaryȱmetabolitesȱsuchȱasȱpolyketides,ȱbacteriocinsȱandȱterpenes.ȱTheȱbioactiveȱ
compoundsȱofȱstrainȱMATȱ4553ȱareȱbeingȱinvestigatedȱandȱtheȱdescriptionȱofȱtheȱstrainȱasȱtheȱtypeȱ
strainȱofȱaȱnovelȱgenusȱisȱcurrentlyȱunderway.ȱ
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ActinomyceteȱMetabolomeȱInduction/Suppressionȱ ȱ
withȱNȬAcetylglucosamineȱ
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Theȱmetaboliteȱprofilesȱofȱ threeȱspongeȬassociatedȱactinomycetes,ȱnamelyȱMicromonosporaȱsp.ȱ
RV43,ȱRhodococcusȱsp.ȱRV157ȱandȱActinokineosporaȱsp.ȱEG49ȱwereȱinvestigatedȱafterȱelicitationȱwithȱ
NȬacetylglucosamine.ȱ 1HȱNMRȱ fingerprintȱmethodologyȱwasȱutilizedȱ toȱ studyȱ theȱdifferencesȱ inȱ
metabolicȱprofilesȱ ofȱ theȱbacterialȱ extractsȱ beforeȱ andȱ afterȱ elicitation.ȱOurȱ studyȱ foundȱ thatȱ theȱ
additionȱofȱNȬacetylglucosamineȱmodifiedȱtheȱsecondaryȱmetaboliteȱprofilesȱofȱallȱthreeȱinvestigatedȱ
actinomyceteȱ isolates.ȱ NȬacetylglucosamineȱ inducedȱ theȱ productionȱ ofȱ 3Ȭformylindoleȱ andȱ
guaymasolȱ inȱMicromonosporaȱ sp.ȱRV43,ȱ theȱ siderophoreȱ bacillibactinȱ andȱ surfactinȱ antibioticsȱ inȱ
Rhodococcusȱ sp.ȱRV157,ȱ andȱ increasedȱ theȱ productionȱ ofȱminorȱmetabolitesȱ actinosporinsȱEȬHȱ inȱ
Actinokineosporaȱsp.ȱEG49.ȱTheseȱresultsȱhighlightȱtheȱuseȱofȱNȬacetylglucosamineȱasȱanȱelicitorȱforȱ
theȱinductionȱofȱsilentȱbiosyntheticȱpathwaysȱandȱforȱincreasingȱtheȱchemicalȱdiversityȱofȱmicrobialȱ
naturalȱproducts.ȱ
DiversityȱandȱNaturalȱProductsȱRepertoireȱofȱMarineȱ ȱ
SpongeȬAssociatedȱActinomycetesȱ
UsamaȱRamadanȱAbdelmohsenȱ1,ȱChengȱChengȱ1,ȱLynseyȱMacintyreȱ2,ȱRuAngelieȱEdradaȬEbelȱ2ȱ
andȱUteȱHentschelȱ1ȱ
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Actinomycetesȱareȱknownȱforȱtheirȱunprecedentedȱabilityȱtoȱproduceȱnovelȱleadȱcompoundsȱofȱ
clinicalȱandȱpharmaceuticalȱimportance.ȱOurȱcontributionȱfocusesȱonȱtheȱdiversity,ȱabundance,ȱandȱ
methodologicalȱapproachesȱtargetingȱmarineȱspongeȬassociatedȱactinomycetes.ȱVariousȱapproachesȱ
encompassingȱ coȬcultivation,ȱelicitationȱexperiments,ȱbioassayȬguidedȱ isolation,ȱasȱwellȱasȱ Ȭomicsȱ
(genomics,ȱmetabolomics)ȱwereȱemployedȱtowardsȱthisȱgoal.ȱWeȱwillȱreportȱonȱtheȱfollowingȱfindings:ȱ
(i)ȱChemicalȱanalysisȱresultedȱ inȱtheȱ isolationȱofȱtheȱnovelȱcyclicȱ lipopeptides,ȱcyclodysidinsȱAD,ȱ
fromȱStreptomycesȱsp.ȱRV15ȱassociatedȱwithȱtheȱmarineȱspongeȱDysideaȱtupha.ȱFromȱtheȱsameȱstrain,ȱ
oneȱ naphthoquinoneȱ derivativeȱ SF2446A2ȱ wasȱ isolatedȱ andȱ showedȱ newȱ antichlamydialȱ andȱ
antischistosomalȱactivities;ȱ(ii)ȱDiazepinomicin,ȱaȱdibenzodiazepineȱalkaloid,ȱwasȱisolatedȱfromȱstrainȱ
Micromonosporaȱsp.ȱRV115ȱderivedȱfromȱtheȱmarineȱspongeȱAplysinaȱaerophoba.ȱUsingȱchemicalȱasȱwellȱ
asȱcellȬbasedȱassays,ȱaȱstrongȱantioxidantȱpotentialȱofȱdiazepinomicinȱwasȱdemonstrated.ȱMoreover,ȱ
diazepinomicinȱ inhibitedȱ theȱ proteasesȱ rhodesainȱ andȱ cathepsinȱ L;ȱ (iii)ȱ Aȱ newȱ OȬglycosylatedȱ
xanthoneȱderivative,ȱmicrolusideȱA,ȱwasȱ isolatedȱ fromȱ theȱbrothȱ cultureȱofȱMicrococcusȱ sp.ȱEG45ȱ
cultivatedȱfromȱtheȱRedȱSeaȱspongeȱSpheciospongiaȱvagabunda.ȱMicrolusideȱAȱexhibitedȱantibacterialȱ
potentialȱ againstȱ Enterococcusȱ faecalisȱ JH212ȱ andȱ Staphylococcusȱ aureusȱ NCTCȱ 8325;ȱ (iv)ȱ Usingȱ
metabolomicsȱ toȱdereplicateȱ theȱmarineȱ spongeȬassociatedȱActinokineosporaȱ sp.ȱEG49ȱ cultivatedȱ
fromȱ theȱ spongeȱ Spheciospongiaȱ vagabunda,ȱ 20ȱ compoundsȱ wereȱ identified,ȱ manyȱ ofȱ whichȱ areȱ
unknown.ȱBioassayȬguidedȱisolationȱofȱtheȱsameȱstrainȱledȱtoȱtheȱisolationȱofȱnewȱantiȬtrypanosomalȱ
andȱ antioxidantȱ angucyclinesȱ namedȱ actinosporinsȱ AD.ȱ Interestingly,ȱ coȬcultivationȱ ofȱ theȱ ȱ
twoȱ spongeȬderivedȱ actinomycetes,ȱ Actinokineosporaȱ sp.ȱ EG49ȱ andȱ Nocardiopsisȱ sp.ȱ RV163,ȱ ȱ
inducedȱ biosynthesisȱ ofȱ threeȱ naturalȱ productsȱ thatȱwereȱ notȱ detectedȱ inȱ theȱ singleȱ cultureȱ ofȱ ȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7191 
eitherȱmicroorganism.ȱ TheseȱwereȱNȬ(2Ȭhydroxyphenyl)Ȭacetamide,ȱ 1,6Ȭdihydroxyphenazineȱ andȱ
5a,6,11a,12ȬtetrahydroȬ5a,11aȬdimethylȬ1,4Ȭbenzoxazino[3,2Ȭb][1,4]benzoxazine.ȱ Theȱ phenazineȱ
derivativeȱ wasȱ activeȱ againstȱ Bacillusȱ sp.ȱ P25,ȱ Trypanosomaȱ bruceiȱ andȱ interestingly,ȱ againstȱ
Actinokineosporaȱsp.ȱEG49.ȱOurȱresultsȱhighlightȱmarineȱspongesȱasȱprolificȱresourceȱforȱtaxonomicallyȱ
novelȱandȱrareȱactinomycetesȱwithȱpotentialȱforȱdrugȱdiscovery.ȱ
ActinobacteriaȱfromȱtheȱSouthȱPacific:ȱ ȱ
AȱBioprospectionȱforȱNaturalȱBioproductsȱ
BeatrizȱCamaraȱ1,ȱAgustinaȱUndabarrenaȱ1,ȱFernandaȱClaveriasȱ1,ȱValentinaȱGonzalezȱ1,ȱ ȱ
AndresȱCumsilleȱ1,ȱMyriamȱGonzalezȱ1,ȱMichaelȱSeegerȱ1,ȱFabrizioȱBeltramettiȱ2ȱ ȱ
andȱEdwardȱMooreȱ3ȱ
1ȱ UniversidadȱTecnicaȱFedericoȱSantaȱMaria,ȱValparaiso,ȱChileȱ
2ȱ Actygeaȱs.r.l.,ȱGerenzano,ȱItalyȱ
3ȱ CultureȱCollectionȱUniversityȱofȱGoteborg,ȱGoteborg,ȱSwedenȱ
Marineȱderivedȱactinobacteriaȱhaveȱdemonstratedȱtoȱbeȱaȱsourceȱofȱaȱbroadȱvarietyȱofȱsecondaryȱ
metabolitesȱ withȱ diverseȱ biologicalȱ activities,ȱ includingȱ antibiotics,ȱ antifungal,ȱ antitumoralȱ andȱ
extracellularȱenzymes,ȱamongȱothers.ȱMostȱofȱtheseȱmetabolitesȱareȱsynthesizedȱbyȱcomplexȱmetabolicȱ
pathwaysȱthatȱinvolveȱpolyketideȱsynthasesȱ(PKS)ȱand/orȱnonȬribosomalȱpeptideȱsynthetasesȱ(NRPS).ȱ
Recently,ȱ bioprospectionȱ inȱ underexploredȱ habitatsȱ hasȱ gainedȱ focus,ȱ sinceȱ newȱ taxaȱ ofȱmarineȱ
actinobacteriaȱ canȱ beȱ found,ȱ andȱ thereof,ȱ possibleȱ newȱmetabolites.ȱ Inȱ thisȱ study,ȱ actinobacteriaȱ ȱ
fromȱmarineȱ sedimentsȱandȱ spongesȱofȱ threeȱ locationsȱalongȱdifferentȱ latitudesȱofȱ theȱ supratidalȱ ȱ
andȱ subtidalȱ coastȱ ofȱ Chileȱ (Chañaralȱ deȱ Aceitunoȱ Cove,ȱ IIIȱ Region;ȱ Valparaisoȱ Bay,ȱ ȱ
VȱRegionȱandȱCumauȱFjord,ȱXȱRegion)ȱwereȱisolatedȱandȱitsȱbiotechnologicalȱpotentialȱwasȱevaluated.ȱ
Differentȱcultureȱconditionsȱandȱselectiveȱmediaȱthatȱenrichȱtheȱgrowthȱofȱthisȱphylumȱwereȱusedȱ
andȱapproximatelyȱ300ȱbacterialȱstrainsȱwereȱisolated.ȱComparativeȱanalysisȱofȱtheȱ16SȱrRNAȱgeneȱ
sequencesȱledȱtoȱidentifyingȱgeneticȱaffiliationsȱofȱ27ȱknownȱgenera,ȱbelongingȱtoȱ19ȱfamilies.ȱAlso,ȱ ȱ
aȱputativeȱnewȱgenusȱwasȱfound,ȱbelongingȱtoȱtheȱNocardiopsaceaeȱfamily.ȱTheȱantimicrobialȱactivityȱ
ofȱrepresentativeȱisolatesȱwasȱevaluatedȱagainstȱlaboratoryȱtestȱstrainsȱ(Staphylococcusȱaureus,ȱListeriaȱ
monocytogenes,ȱ Salmonellaȱ enterica,ȱ Escherichiaȱ coliȱ andȱ Pseudomonasȱ aeruginosa),ȱ demonstratingȱ theȱ
abilityȱofȱmanyȱisolatesȱtoȱinhibitȱtheȱgrowthȱofȱgramȬpositiveȱand/orȱgramȬnegativeȱbacterialȱstrains.ȱ
Also,ȱtheirȱabilityȱtoȱproduceȱextracellularȱlipasesȱandȱproteasesȱwasȱevaluated,ȱandȱmanyȱisolatesȱ
showedȱaȱsignificantȱactivity.ȱ Inȱaddition,ȱ theȱpresenceȱofȱPKSȱandȱNRPSȱbiosyntheticȱgenesȱwasȱ
evaluated,ȱandȱmostȱofȱ theȱ isolatesȱwereȱpositiveȱforȱatȱ leastȱoneȱofȱtheȱgenesȱanalyzed.ȱThisȱstudyȱ
showsȱ aȱ remarkableȱ biodiversityȱ ofȱ culturableȱ actinobacteria,ȱ associatedȱ toȱmarineȱ environmentsȱ
alongȱChile.ȱOurȱChileanȱmarineȱactinobacterialȱcultureȱcollectionȱrepresentsȱanȱimportantȱresourceȱforȱ
theȱbioprospectionȱofȱnovelȱmarineȱactinomycetesȱandȱitsȱmetabolites,ȱwhichȱevidencesȱtheirȱpotentialȱ
asȱproducersȱofȱnaturalȱbioproducts.ȱ
ȱ ȱ
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MetabolomicsȱasȱaȱToolȱtoȱSearchȱforȱNewȱPotentialȱ
AntibioticsȱfromȱMangroveȱPlantȱAvicenniaȱLanataȱ
andȱItsȱEndophyticȱFungiȱ
NoorȱWiniȱMazlanȱ1,2,ȱShanȱHuiȱSimȱ1,ȱRothwelleȱTateȱ1,ȱCarolȱClementsȱ1ȱandȱ ȱ
RuAngelieȱEdradaȬEbelȱ1ȱ
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Theȱdiscoveryȱofȱnewȱ secondaryȱmetabolitesȱ fromȱplantsȱandȱ endophytesȱhasȱbecomeȱmoreȱ
challengingȱ inȱnaturalȱproductsȱ chemistry.ȱBacteriaȱ andȱ fungiȱ interactȱwithinȱ theȱhostȱplantȱ andȱ
stimulateȱcompetitionȱforȱnutrientsȱandȱspacesȱwhichȱ isȱregardedȱasȱaȱmajorȱecologicalȱfactorȱthatȱ
inducesȱtheȱproductionȱofȱbioactiveȱsecondaryȱmetabolites.ȱInȱthisȱstudy,ȱtheȱisolationȱofȱbioactiveȱ
naturalȱproductsȱwasȱdoneȱonȱ theȱ crudeȱorganicȱ extractȱofȱ theȱmangroveȱplantȱAvicennaȱ lanataȱ
collectedȱ fromȱTerengganu,ȱMalaysiaȱusingȱ severalȱhighȬthroughputȱ chromatographicȱ techniquesȱ
whichȱyieldedȱ threeȱnewȱderivativesȱofȱ2,3ȬdihydroȬ1,4Ȭnaphthoquinoneȱalongȱwithȱ threeȱknownȱ
congenersȱandȱtriterpenes.ȱMeanwhile,ȱthreeȱpureȱendophyticȱfungalȱstrainsȱwereȱalsoȱisolatedȱfromȱ
A.ȱlanata:ȱAspergillusȱaculeatusȱ(leaf);ȱLasiodiplodiaȱtheobromaeȱ(stem)ȱandȱFusariumȱsp.ȱ(root).ȱPriorȱtoȱ
thisȱ study,ȱmetabolomicsȱ usingȱ highȱ resolutionȱmassȱ spectrometryȱ andȱNMRȱ spectroscopyȱwasȱ
appliedȱtoȱidentifyȱandȱoptimizeȱtheȱproductionȱofȱbioactiveȱsecondaryȱmetabolitesȱfromȱtheȱthreeȱ
strainsȱ cultivatedȱ inȱ bothȱ solidȱ riceȱ andȱ liquidȱ cultureȱmediaȱ atȱ 7,ȱ 15ȱ andȱ 30ȱdays.ȱTheȱ spectralȱ ȱ
dataȱwasȱprocessedȱutilizingȱ theȱquantitativeȱ expressionȱanalysisȱ softwareȱMZmineȱ2.10ȱ coupledȱ ȱ
withȱtheȱAntimarinȱdatabaseȱforȱdereplicationȱstudies.ȱSIMCAȱP+ȱ13.0ȱwasȱusedȱtoȱproveȱthatȱtheȱ
optimizedȱmodelsȱwereȱ statisticallyȱ sound.ȱTheȱ15Ȭdayȱ solidȱ cultureȱofȱFusariumȱ sp.ȱyieldedȱ fourȱ
naphthazarinȬrelatedȱ 1,4Ȭnaphthoquinones,ȱ ergosterolȱ peroxideȱ andȱ ΆȬsitosterol.ȱ Theȱ 30Ȭdayȱ ȱ
A.ȱaculeatusȱriceȱcultureȱaffordedȱtheȱnewȱcompound,ȱ2Ȭ(3,4dihydroxyphenyl)ȬN,NȬdimethylacetamide,ȱ
fourȱ simpleȱphenolicsȱandȱ secalonicȱacidȱB,ȱwhileȱ theȱ15ȬdayȱL.ȱ theobromaeȱ riceȱ cultureȱproducedȱ
melleinȱ alongȱ withȱ itsȱ threeȱ derivatives.ȱ Structureȱ elucidationȱ ofȱ theȱ isolatedȱ compoundsȱ wasȱ
establishedȱ usingȱ 1Dȱ andȱ 2DȬNMRȱ andȱHRESIȬMS.ȱ Asideȱ fromȱ sterolȱ compounds,ȱ allȱ isolatedȱ
compoundsȱfromȱA.ȱlanataȱandȱitsȱfungalȱshowedȱsignificantȱantiȬtrypanosomalȱactivity.ȱThisȱstudyȱ
provedȱ thatȱmetabolomicsȱ isȱ anȱ essentialȱ toolȱ toȱ identifyȱbiomarkersȱ fromȱmangroveȱplantsȱ andȱ
endophyticȱfungiȱtoȱtargetȱtheȱisolationȱofȱpotentialȱantiȬtrypanosomalȱeffectiveȱdrugs.ȱ
 ȱ
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PosterȱSessionȱ1.ȱChemicalȱEcologyȱ
IsȱtheȱSpecializedȱMetabolismȱInfluencedȱbyȱ
EnvironmentalȱConditions?ȱTheȱCaseȱStudyȱofȱtheȱ
MediterraneanȱSpongeȱCrambeȱcrambeȱ
EvaȱTernonȱ1,ȱEricaȱPerinoȱ2,ȱRobertoȱPronzatoȱ2ȱandȱOlivierȱThomasȱ1ȱ
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2ȱ DepartmentȱforȱtheȱStudyȱofȱtheȱTerritoryȱandȱitsȱResourcesȱofȱtheȱUniversity,ȱGenoa,ȱItalyȱ
Inȱ theȱ ageȱ ofȱ marineȱ biotechnology,ȱ researchȱ focusingȱ onȱ spongeȱ secondaryȱ metabolitesȱ
productionȱforȱindustrialȱpurposesȱhasȱstronglyȱincreased.ȱIndeed,ȱspongesȱareȱmarineȱanimalsȱthatȱ
produceȱ aȱ largeȱ arrayȱ ofȱ bioactiveȱ compounds.ȱHowever,ȱ industrialȱ productionȱ requiresȱ aȱ largeȱ
amountȱofȱrawȱmaterial,ȱandȱspongesȱareȱcharacterizedȱbyȱlowȬgrowth,ȱinȱrestrictedȱareas.ȱInȱorderȱ
toȱ supplyȱ largeȱquantitiesȱofȱ secondaryȱmetabolites,ȱ spongesȱhaveȱbeenȱ cultivatedȱallȱaroundȱ theȱ
worldȱandȱtheȱmostȱaccurateȱenvironmentalȱconditionsȱforȱthisȱpurposeȱhaveȱbeenȱinvestigated.ȱInȱ
theȱMediterraneanȱ Sea,ȱ theȱ encrustingȱ spongeȱ Crambeȱ crambeȱ hasȱ beenȱ showedȱ toȱ produceȱ twoȱ
bioactiveȱ familiesȱ ofȱ metabolites,ȱ theȱ crambescinsȱ andȱ theȱ crambescidins.ȱ Inȱ theȱ frameȱ ofȱ theȱ
EuropeanȱprojectȱBAMMBO,ȱfarmingȱofȱC.ȱcrambeȱwasȱconductedȱinȱtwoȱareasȱofȱtheȱNorthwesternȱ
Mediterraneanȱ Seaȱ thatȱdifferȱ byȱ theirȱ environmentalȱ conditions.ȱ Inȱ theȱmeantime,ȱwildȱ spongeȱ
specimensȱwereȱ collectedȱ closeȱ toȱ theȱ farmingȱ area.ȱAdditionally,ȱ exȱ situȱ culturesȱofȱ thisȱ spongeȱ
speciesȱwereȱsetȱupȱinȱaquariaȱduringȱ30ȱdays,ȱunderȱaȱconstantȱflowȱandȱunderȱvariousȱenvironmentalȱ
conditions.ȱTheȱvariationȱinȱtheȱspecializedȱmetabolomeȱinȱrelationȱwithȱtheirȱlivingȱconditionsȱwasȱ
assessedȱbyȱbothȱtargetedȱandȱunȬtargetedȱmetabolomicsȱapproaches,ȱusingȱUHPLCȬHRMSȱ(QTof).ȱ
Dataȱshowedȱthatȱbothȱseasonsȱandȱsamplingȱareaȱareȱfactorsȱaffectingȱtheȱspecializedȱmetabolome.ȱ
Onȱtheȱopposite,ȱnoȱsignificantȱcorrelationȱwasȱfoundȱbetweenȱtheȱmodeȱofȱgrowthȱ(farming,ȱexȱsituȱ
culturesȱorȱwild)ȱandȱanyȱmodificationȱofȱtheȱnatureȱofȱtheȱspecializedȱmetabolome.ȱ
ComparisonȱStudiesȱonȱFattyȱAcidȱProfilesȱofȱ ȱ
FourȱSeaweedsȱSargassumȱinȱChinaȱ
HongbingȱLiuȱandȱZhenȱChenȱ
InstituteȱofȱMarineȱFoodȱandȱDrugs,ȱSchoolȱofȱMedicineȱandȱPharmacy,ȱOceanȱUniversityȱofȱChina,ȱQingdao,ȱ
Shandong,ȱChinaȱ
Sargassumȱ isȱ aȱ genusȱ ofȱ approximatelyȱ 250ȱ speciesȱ inȱ Sargassaceaeȱ andȱ isȱ geographicallyȱ
widespreadȱinȱallȱtropicalȱandȱtemperateȱoceans.ȱS.ȱfusiforme,ȱS.ȱpallidum,ȱS.ȱhoneri,ȱandȱS.ȱthunbergiiȱareȱ
mainlyȱdistributedȱ inȱ theȱ coastȱ ofȱ theȱNorthȱPacificȱOceanȱwithȱ anȱ abundantȱ biomassȱ inȱChina.ȱ ȱ
Asȱ importantȱ economicȱ seaweeds,ȱ theseȱ speciesȱ haveȱ beenȱusedȱ asȱ nutritionalȱ foodsȱ andȱ herbalȱ
medicineȱforȱtreatingȱhyperlipidemia,ȱhypertension,ȱheartȱdisease,ȱinflammatoryȱdiseases,ȱandȱcancerȱ
inȱChinaȱforȱthousandsȱofȱyears.ȱTheȱchemicalȱdifferencesȱbetweenȱtheseȱmedicinalȱspeciesȱhaveȱnotȱ
beenȱsystematicallyȱinvestigated.ȱInȱtheȱpresentȱstudy,ȱfattyȱacidȱprofilesȱofȱS.ȱfusiforme,ȱS.ȱpallidum,ȱS.ȱ
honeri,ȱandȱS.ȱthunbergiiȱwereȱestablishedȱbasedȱonȱGCȬMS,ȱrespectivelyȱ(totallyȱ87ȱbatches).ȱByȱmeansȱ
ofȱprincipalȱcomponentȱanalysisȱ (PCA),ȱ theseȱSargassumȱspeciesȱcouldȱbeȱwellȱdifferentiatedȱ fromȱ
eachȱ other.ȱ Itȱwasȱ algaȱ speciesȱ thatȱdominatedȱ theȱ chemicalȱdiversityȱ otherȱ thanȱ environmentalȱ
featuresȱsuchȱasȱgrowingȱregionȱandȱwaterȱtemperatureȱinȱSargassum.ȱForȱS.ȱfusiformeȱandȱS.ȱpallidum,ȱ
whichȱareȱbothȱlistedȱinȱtheȱChineseȱPharmacopoeia,ȱaȱfurtherȱcomparisonȱindicatedȱthatȱsixȱpotentialȱ
keyȱfattyȱacidsȱ(C16:0,ȱC18:4ȱnȬ3,ȱC20:2ȱnȬ6,ȱC20:4ȱnȬ6,ȱC20:5ȱnȬ3,ȱandȱC22:1ȱnȬ9)ȱcouldȱbeȱemployedȱ ȱ
toȱdistinguishȱ them.ȱMeanwhile,ȱS.ȱ fusiformeȱ containedȱhigherȱunsaturationȱ indexȱ (UI)ȱandȱ lowerȱ ȱ
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nȬ6/nȬ3ȱ rationȱ thanȱ S.ȱ pallidum,ȱ whichȱ hintedȱ thatȱ theȱ formerȱ mightȱ beȱ moreȱ beneficialȱ forȱ ȱ
antiȬcardiovascularȱdisease.ȱ
ScreeningȱofȱIndonesianȱMacroalgaeȱbyȱTheirȱTotalȱ
PhenolicȱContentsȱandȱAntioxidantȱActivities:ȱ ȱ
TheȱInterestȱofȱBrownȱSeaweedsȱasȱaȱSourceȱofȱ ȱ
ActiveȱPhlorotanninsȱ
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BiodiversityȱofȱmacroalgaeȱareȱconsideredȱasȱanȱeconomicȱimportanceȱinȱIndonesia.ȱWithinȱtheȱ
frameworkȱofȱtheȱinternationalȱprojectȱcalledȱINDESO,ȱweȱassessedȱtheȱpotentialȱandȱtheȱaddedȬvalueȱ
ofȱnaturalȱpopulationsȱofȱabundantȱIndonesianȱseaweeds.ȱWeȱinvestigatedȱtheȱchemicalȱcompositionȱ
ofȱ17ȱcommonȱred,ȱgreenȱandȱbrownȱseaweedsȱfromȱtwoȱbays,ȱMalasoroȱandȱEkas,ȱsampledȱduringȱ
dryȱ andȱwetȱ seasons.ȱTheȱ conventionalȱ solid/liquidȱ extractionȱwasȱ conductedȱusingȱ twoȱ solventȱ
mixtures:ȱethanolȱ75%ȱ(EtOHȬwaterȱ75:25)ȱandȱ25%ȱ(EtOHȬwaterȱ25:75).ȱAllȱofȱtheȱcrudeȱextractsȱwereȱ
testedȱ forȱ theirȱ freeȱ radicalȱ scavengingȱ activity;ȱ usingȱ theȱDPPHȱ (2,2ȬdiphenilȬ1Ȭpicrylhydrazyl).ȱ
Fromȱtheseȱprocedures;ȱtheȱhighestȱTPCȱandȱstrongestȱDPPHȱwereȱshowedȱinȱtheȱethanolicȱextractionȱ
(EtOHȬwaterȱ75:25)ȱofȱbrownȱalgaeȱfromȱEkasȱBay,ȱPadinaȱaustralisȱandȱSargassumȱsp.,ȱandȱtheȱaqueousȱ
(EtOHȬwaterȱ25:75)ȱofȱtwoȱbrownȱalgaeȱfromȱMalasoroȱbay,ȱSargassumȱsp.ȱandȱTurbinariaȱconoïdes,ȱ
collectedȱduringȱtheȱdryȱseason.ȱFromȱtheȱfourȱinterestingȱbrownȱalgae,ȱtwoȱdifferentȱfractionsȱwereȱ
obtainedȱbyȱliquid/liquidȱpurificationȱprocedure:ȱ(i)ȱanȱethylȱacetateȱfractionȱ(AE)ȱandȱ(ii)ȱanȱaqueousȱ
fractionȱ(AQ).ȱWeȱdeterminedȱtheȱphenolicȱcontentȱfromȱtheȱcrudeȱextractionȱandȱtheȱtwoȱpurifiedȱ
fractions,ȱ AEȱ andȱ AQ,ȱ togetherȱ withȱ theirȱ antiȬscavengingȱ activities:ȱ DPPHȱ andȱ ferricȱ reducingȱ
antioxidantȱpowerȱ(FRAP)ȱassay.ȱTheȱresultsȱofȱ theȱscreeningȱandȱ theȱactivityȱofȱpurifiedȱ fractionsȱ
wereȱdiscussedȱandȱcouldȱbeȱ indicatedȱencouragingȱperspectivesȱforȱtheȱuseȱofȱIndonesianȱbrownȱ
seaweeds.ȱ Theseȱ seaweedsȱ wouldȱ beȱ aȱ valuableȱ sourceȱ ofȱ antioxidantȱ naturalȱ compoundsȱ forȱ
Indonesia.ȱThisȱworkȱwasȱfinancedȱwithȱtheȱsupportȱofȱtheȱINDESOȱprojectȱ(20132016),ȱfundedȱbyȱ
theȱ Frenchȱ Developmentȱ Agencyȱ (AFD),ȱ beingȱ sponsoredȱ andȱ coordinatedȱ byȱ theȱ Indonesianȱ
MinistryȱofȱMarineȱAffairsȱandȱFisheriesȱ(MMAF).ȱ
ChemicalȱCharacterization,ȱAntiȬMicrobialȱInhibitoryȱ
andȱCytotoxicȱActivitiesȱofȱCrudeȱCompoundsȱfromȱ
MediterraneanȱAscidianȱStyelaȱPlicataȱ(Lesur,ȱ1823)ȱ
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Marineȱascidiansȱareȱsessileȱorganismsȱwithȱaȱgreatȱabilityȱtoȱsynthesizeȱbioactiveȱsubstances;ȱ ȱ
theyȱareȱwellȬknownȱreservoirȱforȱnovelȱMarineȱNaturalȱProductsȱ(MNPs).ȱTheȱprimaryȱobjectiveȱofȱ
theȱpresentȱ studyȱ includesȱdocumentationȱofȱ theȱ taxonomyȱandȱdistributionȱofȱascidianȱ faunaȱ inȱ
MediterraneanȱSeaȬMessina,ȱtoȱidentifyȱdrugȬlikeȱmoleculesȱfromȱtheȱascidianȱStyelaȱplicataȱandȱfindsȱ
theirȱpharmacologicalȱproperties.ȱTheȱFaroȱLake,ȱMessinaȱatȱtheȱsouthȬendȱofȱtheȱItalyȱhasȱaȱgreatȱ
numberȱofȱascidianȱ fauna.ȱ Inȱ theȱpresentȱ study,ȱweȱ reportedȱ15ȱascidianȱ speciesȱ inȱ7ȱ familyȱandȱ ȱ
11ȱgenera,ȱprimarilyȱfromȱcoastalȱlake,ȱIonianȱSea,ȱMessona.ȱMaximumȱ6ȱspeciesȱwereȱreportedȱfromȱ
theȱfamilyȱStyelidae,ȱ2ȱspeciesȱfromȱtheȱfamilyȱAascidiadae,ȱAscidiiaeȱandȱDidminidaeȱandȱremainingȱ
others.ȱTheȱ chemicalȱ characterizationȱofȱ ascidianȱ crudeȱ extractȱwasȱdeterminedȱbyȱFTIR,ȱLCȬMSȱ ȱ
andȱ 1HȬNMR.ȱTheȱ crudeȱ extractsȱofȱS.ȱ plicataȱ showedȱ remarkableȱ antiȬmicrobialȱ activityȱ againstȱ
B831Pseudomonasȱsp.ȱ(16ȱmm)ȱandȱB7Burkholderiaȱmalleiȱ(12ȱmm).ȱTheȱcrudeȱcompoundsȱwereȱ
showedȱmodestȱcytotoxicityȱagainstȱvariousȱtumourȱcellȱ linesȱhumanȱepithelialȱkidneyȱcellsȱ(HEKȱ
293ȱPhoenixȱcells),ȱHeLaȬcervicalȱ cancerȱandȱHT1080ȱhumanȱ fibrosarcomaȱ cellsȱwithȱ IC50ȱvaluesȱ ȱ
ofȱ (93,ȱ 139ȱ andȱ >500ȱ ΐm/mL)ȱ repectively.ȱ Pyrimidineȱmetabolites,ȱ dihydroȬ5ȬmethylpyrimidineȬ
2,4(1H,3H)ȬdioneȱwasȱisolatedȱfirstȱtimeȱfromȱS.ȱplicata.ȱTheirȱstructureȱwasȱdeterminedȱbyȱ2DȬNMRȱ
techniques.ȱNevertheless,ȱfurtherȱstudiesȱareȱrecommendedȱtoȱverifyȱwhichȱfractionȱisȱresponsibleȱforȱ
theȱbiologicalȱactivityȱofȱtheȱwholeȱextract.ȱ
Keywords:ȱascidians;ȱcell;ȱcrudeȱextract;ȱcytotoxic;ȱFTIR;ȱLCȬMS;ȱNMRȱ
MarineȱToxinsȱandȱBioassaysȱ
DiscoveryȱofȱPeptideȱToxinsȱinȱtheȱBootlaceȱWorm,ȱ ȱ
theȱWorldsȱLongestȱAnimalȱ
H.ȱSȱAnderssonȱ1,ȱE.ȱJacobssonȱ2,ȱC.ȱErikssonȱ2,ȱK.ȱJ.ȱRosengrenȱ3,ȱP.ȱAndrénȱ4,ȱM.ȱStrandȱ5,6ȱ ȱ
andȱU.ȱGöranssonȱ2ȱ
1ȱ LinnaeusȱUniversityȱCentreȱforȱBiomaterialsȱChemistry,ȱDepartmentȱofȱChemistryȱandȱBiomedicalȱ
Sciences,ȱLinnaeusȱUniversity,ȱKalmar,ȱSwedenȱ
2ȱ DivisionȱofȱPharmacognosy,ȱDepartmentȱofȱMedicinalȱChemistry,ȱUppsalaȱUniversity,ȱUppsala,ȱSwedenȱ
3ȱ SchoolȱofȱBiomedicalȱSciences,ȱTheȱUniversityȱofȱQueensland,ȱBrisbane,ȱAustraliaȱ
4ȱ DepartmentȱofȱPharmaceuticalȱBiosciences,ȱUppsalaȱUniversity,ȱUppsala,ȱSwedenȱ
5ȱ DepartmentȱofȱBiologicalȱandȱEnvironmentalȱSciences,ȱUniversityȱofȱGothenburg,ȱGothenberg,ȱSwedenȱ
6ȱ SwedishȱSpeciesȱInformationȱCentre,ȱSwedishȱUniversityȱofȱAgriculturalȱSciences,ȱUppsala,ȱSwedenȱ
Nemerteansȱ(ribbonȱworms)ȱareȱmarineȱpredators,ȱwhichȱcaptureȱtheirȱpreyȱusingȱaȱproboscisȱ
containingȱ aȱmixtureȱ ofȱ toxinsȱwhichȱ bringsȱ onȱ rapidȱ paralysisȱ [1].ȱ Inȱ addition,ȱ theȱ epidermisȱ ȱ
ofȱ nemerteansȱ containsȱ aȱ thickȱ mucusȱ ofȱ similarȱ toxicȱ constitution.ȱ Althoughȱ theȱ presenceȱ ofȱ ȱ
lowȬmolecularȱweightȱ toxinsȱsuchȱasȱanabasineȱandȱ tetrodotoxinȱhaveȱbeenȱdescribedȱpreviously,ȱ ȱ
theȱpresenceȱofȱpeptideȱbasedȱtoxinsȱ inȱnemerteans,ȱwithȱoneȱnotableȱexceptionȱ[2]ȱhaveȱnotȱbeenȱ
reported.ȱWeȱhaveȱnowȱfoundȱsuchȱtoxinsȱinȱtheȱmucusȱofȱtheȱbootlaceȱwormȱ(Lineusȱlongissimus),ȱ ȱ
aȱspectacularȱspeciesȱ thatȱcanȱ reachȱupȱ toȱ50ȱmetersȱ inȱ length.ȱWeȱhaveȱbeenȱableȱ toȱconfirmȱ theȱ
expressionȱofȱpeptideȱtoxinsȱfromȱthisȱwormȱviaȱLCȬMSȱandȱMALDIȱimaging.ȱTwoȱpeptidesȱhaveȱ
beenȱisolatedȱandȱtheȱpeptideȱsequencesȱhaveȱbeenȱelucidated;ȱtheseȱpeptidesȱcontainȱthreeȱdisulfidesȱ
andȱrepresentȱaȱnovelȱfamilyȱofȱnemerteanȱtoxins.ȱPurifiedȱextractȱofȱoneȱofȱtheseȱpeptidesȱwasȱshownȱ
toȱproduceȱrapidȱcrampingȱfollowedȱbyȱdeathȱinȱshoreȱcrabs.ȱInȱaddition,ȱaȱthirdȱpeptide,ȱwithȱstrongȱ
resemblanceȱtoȱtheȱonlyȱpeptideȱtoxinȱpreviouslyȱcharacterizedȱfromȱnemerteans,ȱNeurotoxinȱBȬIV,ȱ
aȱ 55ȱ aaȱ peptide,ȱ hasȱ beenȱ discovered.ȱ Inȱ addition,ȱweȱ haveȱ sequencedȱ theȱ transcriptomeȱ ofȱ theȱ
bootlaceȱwormȱandȱobtainedȱ theȱ transcriptomesȱofȱaȱ seriesȱofȱotherȱnemerteans,ȱpresentlyȱunderȱ
investigation.ȱInȱthisȱpresentation,ȱweȱintendȱtoȱdiscussȱtheseȱfindingsȱandȱtheirȱimplicationsȱfurther.ȱ
 ȱ
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AntiȬTumorȱandȱAntiȬAngiogenicȱActivityȱofȱtheȱ
CyanobacterialȱMetaboliteȱCoibamideȱAȱ
JeffreyȱSerrill,ȱXuemeiȱWan,ȱAdamȱAlani,ȱKerryȱMcPhailȱandȱJaneȱIshmaelȱ
OregonȱStateȱUniversity,ȱCorvallis,ȱOR,ȱUSAȱ
Coibamideȱ Aȱ isȱ anȱ NȬmethylȬstabilizedȱ depsipeptideȱ thatȱ wasȱ isolatedȱ fromȱ aȱ marineȱ
cyanobacteriumȱcollectedȱusingȱSCUBAȱ fromȱ theȱCoibaȱNationalȱParkȱasȱpartȱofȱ theȱ Internationalȱ
CooperativeȱBiodiversityȱGroupsȱ(ICBG)ȱprogramȱbasedȱinȱPanama.ȱPreviousȱtestingȱofȱcoibamideȱAȱ
inȱtheȱNationalȱCancerȱInstituteȱinȱvitroȱ60ȱcancerȱcellȱlineȱpanelȱrevealedȱanȱunmatchedȱselectivityȱ
profileȱindicativeȱofȱaȱuniqueȱmechanismȱofȱaction.ȱCoibamideȱAȱdisplayedȱsubȬnanomolarȱpotencyȱ
asȱ aȱ growthȱ inhibitoryȱ agentȱ andȱ goodȱ histologicalȱ selectivityȱ forȱ severalȱ solidȱ tumorȱ cellȱ typesȱ
includingȱCNS,ȱbreast,ȱ colonȱandȱovarianȱ cancer.ȱAlthoughȱ theȱ cellularȱ targetȱofȱ thisȱ structureȱ isȱ
unknown,ȱweȱhaveȱdeterminedȱthatȱcoibamideȱAȱinducesȱcellȬcycleȱarrestȱatȱtheȱG1ȱstageȱandȱisȱaȱ
potentȱandȱeffectiveȱcytotoxinȱwithȱtheȱabilityȱtoȱtriggerȱapoptosisȱorȱalternateȱcellȱdeathȱsignalingȱinȱ
humanȱ cancerȱ cells.ȱCoibamideȱAȱ alsoȱ inducesȱ aȱ rapid,ȱmTORȬindependentȱ autophagyȱ responseȱ ȱ
thatȱ isȱnotȱrequiredȱforȱcellȱdeathȱbutȱoccursȱasȱaȱcellȱstressȱresponseȱtoȱtreatment.ȱWeȱreportȱthatȱ
coibamideȱ Aȱ showsȱ promisingȱ inȱ vivoȱ efficacyȱ inȱ aȱ subcutaneousȱ mouseȱ modelȱ ofȱ humanȱ
glioblastoma;ȱtreatedȱanimalsȱshowedȱsignificantȱdecreasesȱinȱtumorȱgrowthȱandȱincreasedȱsurvivalȱ
relativeȱ toȱcontrolȱanimals.ȱCoibamideȱAȱalsoȱdisplaysȱpotentȱantiȬangiogenicȱactivityȱ inȱvitroȱandȱ
effectivelyȱ inhibitsȱ theȱabilityȱofȱhumanȱumbilicalȱveinȱendothelialȱcellsȱ (HUVECs)ȱ toȱproliferate,ȱ
migrate,ȱandȱformȱthreeȬdimensionalȱnetworks.ȱCoibamideȱAȱselectivelyȱdecreasesȱtheȱexpressionȱofȱ
severalȱcandidateȱmembraneȱandȱsecretedȱproteinsȱthatȱareȱparticularlyȱimportantȱforȱangiogenesis,ȱ
suchȱasȱVEGFȬA,ȱVEGFȱreceptorȱ2ȱandȱVCAMȬ1.ȱCoibamideȱAȱremainsȱaȱleadȱstructureȱinȱnaturalȱ
productȱdrugȱdiscoveryȱbyȱvirtueȱofȱitsȱabilityȱtoȱmodulateȱtheȱgrowthȱandȱdevelopmentȱofȱtumorsȱ
inȱaȱmultiȬfacetedȱmannerȱthroughȱitsȱeffectsȱonȱbothȱcancerȱandȱendothelialȱcellȱtypes.ȱ
Seabiotech:ȱFromȱSeaȬBedȱtoȱTestȬBed:ȱHarvestingȱtheȱ
PotentialȱofȱMarineȱBiodiversityȱforȱIndustrialȱ
Biotechnology:ȱAnȱOverviewȱofȱtheȱAdvancesȱ ȱ
inȱYearȱ2ȱ
LynseyȱMacIntyre,ȱMarianaȱFazenda,ȱTongȱZhang,ȱLindaȱHarvey,ȱCarolȱClements,ȱLouiseȱYoung,ȱ
GrainneȱAbbott,ȱChristinaȱViegelmann,ȱCatherineȱDowdells,ȱRuAngelieȱEdradaȬEbelȱ ȱ
andȱBrianȱMcNeilȱ
UniversityȱofȱStrathclyde,ȱGlasgow,ȱStrathclyde,ȱUKȱ
Discoverȱ theȱprogressȱ thatȱ anȱ interdisciplinaryȱ consortiumȱofȱEuropeanȱScientistsȱhasȱmadeȱ ȱ
inȱtheirȱexplorationsȱofȱmarineȱmicrobialȱdiversityȱtoȱdiscoverȱnewȱproductsȱwithȱtheȱpotentialȱforȱ
developmentȱ asȱ antibioticsȱ antiȬinfectivesȱ andȱ antiȬcancerȱ treatments;ȱ andȱ theȱ developmentsȱ forȱ
sustainableȱmanufactureȱofȱtheseȱproductsȱonȱanȱindustrialȱscale.ȱTheȱadvancesȱmadeȱinȱtheȱsecondȱ
yearȱofȱtheȱprojectȱwillȱbeȱpresented:ȱillustratingȱtheȱbiodiversityȱandȱnumberȱofȱsamplesȱcollected;ȱ
theȱpreliminaryȱresultsȱobtainedȱfromȱaȱcomprehensiveȱscreeningȱcampaign;ȱtheȱuseȱofȱmetabolomicsȱ
asȱaȱ toolȱ toȱmonitorȱ secondaryȱmetaboliteȱproductionȱunderȱdifferentȱcultureȱconditions;ȱandȱ theȱ
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scaleȬupȱ toȱ bioȬfermenterȱ level.ȱ SeaBioTechȱ isȱ anȱ SMEȬdrivenȱEUȬFP7ȱprojectȱdesignedȱ toȱ createȱ
innovativeȱmarineȱbiodiscoveryȱpipelinesȱasȱaȱmeansȱtoȱconvertȱtheȱpotentialȱofȱmarineȱbiotechnologyȱ
intoȱnovelȱindustrialȱproductsȱforȱtheȱpharmaceutical,ȱcosmetic,ȱfoodȱandȱindustrialȱchemistryȱsectors.ȱ
Theȱprogramȱbringsȱ togetherȱexpertsȱ inȱbiology,ȱgenomics,ȱnaturalȱproductȱchemistry,ȱbioactivityȱ
testing,ȱ industrialȱ bioprocessing,ȱ legalȱ aspects,ȱ marketȱ analysisȱ andȱ knowledgeȬexchange.ȱ
SeaBioTechȱ targetsȱ novelȱ marineȱ endosymbioticȱ bacteriaȱ fromȱ uniqueȱ andȱ untappedȱ habitats,ȱ
includingȱ geothermalȱ intertidalȱ biotopesȱ inȱ Iceland,ȱ hydrothermalȱ ventȱ fieldsȱ andȱ deepȱ seaȱ
oligotrophicȱbasinsȱ ofȱ theȱEasterȱMediterraneanȱ Seaȱ andȱ Icelandȱ asȱwellȱ asȱ areasȱ ofȱ theȱ Scottishȱ ȱ
coastsȱthatȱareȱlikelyȱhighlyȱproductiveȱsourcesȱofȱnewȱbioactiveȱcompounds.ȱTheȱsamplingȱprocessȱ
utilisesȱmetagenomicsȱtoȱensureȱtheȱqualityȱofȱmarineȱresourcesȱforȱfurtherȱindustrialȱdevelopment.ȱ
SeaBioTechȱcombinesȱmetabolomicsȱwithȱsystemsȱbiologyȱandȱfunctionalȱbioassaysȱtoȱincreaseȱtheȱ
abilityȱtoȱuncoverȱpositiveȱhitsȱwithȱaȱcheaperȱfasterȱapproach:ȱanȱaffordableȱinnovativeȱandȱefficientȱ
methodȱ toȱ separate,ȱ elucidateȱ theȱ structureȱ andȱ identifyȱbioactiveȱmetabolites;ȱ andȱ throughȱwellȱ
controlledȱmetabolicȱengineeringȱincreaseȱtheirȱyieldȱatȱlabȱandȱindustrialȱscales.ȱUNCBDȱNagoyaȱ
protocolȱcompliant.ȱTheȱSeaBioTechȱprojectȱisȱfundedȱbyȱtheȱEuropeanȱCommissionȱwithinȱitsȱFP7ȱ
Programme,ȱunderȱtheȱthematicȱareaȱKBBE.2012.3.2Ȭ01ȱGrantȱNumberȱ311932.ȱ
AnȱIntegratedȱLeadȱDiscoveryȱProgrammeȱwithinȱ
SeabiotechȱtoȱAddressȱMajorȱParasiticȱInfectionsȱ ȱ
inȱAquacultureȱ
ChristerȱWiikȬNielsenȱ1,ȱLouiseȱYoungȱ2,ȱLauraȱStucchiȱ3,ȱLynseyȱMacIntyreȱ2,ȱGrainneȱAbbottȱ2,ȱ
ElinȱAksnesȱ1,ȱRuangelieȱEdradaȬEbelȱ2,ȱDanieleȱCarettoniȱ3,ȱMicheleȱStanleyȱ4,ȱChengȱChengȱ5,ȱ
UteȱHentschelȱHumeidaȱ5ȱandȱJohnȱDayȱ4ȱ
1ȱ PharmaqȱAS,ȱOslo,ȱNorwayȱ
2ȱ StrathclydeȱInstituteȱofȱPharmacyȱandȱBiomedicalȱSciences,ȱUniversityȱofȱStrathclyde,ȱGlasgow,ȱUKȱ
3ȱ AxxamȱSpA,ȱBressoȱ(Milan),ȱItalyȱ
4ȱ TheȱScottishȱAssociationȱforȱMarineȱScience,ȱScottishȱMarineȱInstitute,ȱOban,ȱUKȱ
5ȱ DepartmentȱofȱBotanyȱII,ȱJuliusȬvonȬSachsȱInstituteȱforȱBiologicalȱSciences,ȱUniversityȱofȱWürzburg,ȱ
Würzburg,ȱGermanyȱ
Aȱ limitingȱ factorȱ forȱ theȱ identificationȱ ofȱ novelȱ antiparasiticsȱ inȱ aquacultureȱ isȱ theȱ lackȱ ofȱ ȱ
highȬthroughputȱassays.ȱIndeed,ȱlowȬthroughputȱphenotypicȱassaysȱonȱlivingȱparasitesȱareȱmainlyȱ
available,ȱmakingȱthemȱincompatibleȱtoȱassistȱtheȱscreeningȱofȱlargeȱsampleȱcollections.ȱToȱenableȱtheȱ
drugȱdiscoveryȱ effortsȱaimedȱatȱ counteractingȱ theȱ infestingȱparasiteȱ seaȱ lice,ȱaȱ jointȱ collaborativeȱ
programȱwithinȱSeaBioTechȱwasȱimplementedȱbetweenȱStrathclydeȱUniversity,ȱtheȱScottishȱAssociationȱ
forȱMarineȱ Scienceȱ (SAMS),ȱUniversityȱ ofȱWürzburg,ȱAxxamȱ andȱ Pharmaq.ȱ Theȱ strategyȱ reliesȱ ȱ
onȱ theȱ identificationȱ ofȱ highȬthroughputȱ assaysȱ asȱ preȬselectionȱ toolsȱ forȱ phenotypicȱ screening.ȱ ȱ
TheȱpreȬselectionȱassaysȱwereȱidentifiedȱaccordingȱtoȱtwoȱcomplementaryȱprinciples.ȱFirst,ȱfunctionalȱ
assaysȱdevelopedȱonȱanȱorthologousȱsodiumȱchannelȱandȱonȱeelȱacetylȬcholinesteraseȱwereȱmadeȱ
availableȱbyȱAxxamȱandȱStrathclydeȱUniversity,ȱrespectively.ȱTheseȱassaysȱmeasuresȱtheȱactivityȱofȱ
validatedȱ targets,ȱwhoseȱ functionȱ isȱ impairedȱbyȱ antiparasiticsȱusedȱ inȱ industrialȱ settings.ȱ Inȱ theȱ
secondȱ strategy,ȱ anȱ arrayȱ ofȱ cellȬbasedȱ assaysȱwasȱ validatedȱ byȱ Axxamȱ forȱ theirȱ sensitivityȱ toȱ
referenceȱcompoundsȱusedȱasȱantiparasiticȱagentsȱinȱaquaculture.ȱAsȱaȱresult,ȱfourȱpreselectionȱassaysȱ
wereȱidentifiedȱinȱtotal.ȱToȱdate,ȱoverȱ650ȱextractsȱofȱmarineȱoriginȱassembledȱalongȱtheȱSeaBioTechȱ
programȱwereȱscreenedȱatȱAxxamȱandȱStrathclydeȱUniversityȱonȱtheȱfourȱpreselectionȱassays.ȱInȱtotal,ȱ
135ȱextractsȱwereȱidentifiedȱasȱcandidatesȱforȱscreeningȱonȱseaȱliceȱatȱPharmaq.ȱTwoȱextractsȱobtainedȱ
byȱSAMSȱandȱbyȱtheȱUniversityȱofȱWürzburgȱandȱidentifiedȱbyȱAxxamȱforȱtheirȱantagonisticȱactivityȱ
onȱtwoȱpreselectionȱassaysȱwereȱconfirmedȱtoȱdisplayȱhighȱparasiticidalȱactivityȱagainstȱseaȱlice.ȱTheȱ
twoȱextractsȱdisplayedȱaȱselectiveȱactivityȱprofileȱonȱ26ȱfunctionalȱassaysȱusedȱwithinȱSeaBioTech,ȱ
andȱ preliminaryȱ dereplicationȱ dataȱ generatedȱ byȱ Strathclydeȱ Universityȱ indicatedȱ aȱ potentiallyȱ
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interestingȱchemistryȱprofile.ȱTheȱSeaBioTechȱprojectȱisȱfundedȱbyȱtheȱEuropeanȱCommissionȱwithinȱ
itsȱFP7ȱProgramme,ȱunderȱtheȱthematicȱareaȱKBBE.2012.3.2Ȭ01,ȱGrantȱNumberȱ311932.ȱ
Seabiotech:ȱFromȱSeaȬBedȱtoȱTestȬBed:ȱHarvestingȱ ȱ
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IndustrialȱBiotechnologyȱ
RuAngelieȱEdradaȬEbel1ȱ1,ȱLynseyȱMacIntyreȱ1,ȱMarianaȱFazendaȱ1,ȱTongȱZhangȱ1,ȱ ȱ
CarolȱClementsȱ2,ȱLouiseȱYoungȱ2,ȱGrainneȱAbbottȱ2,ȱLindaȱHarveyȱ1,ȱAlanȱHarveyȱ2ȱ ȱ
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1ȱ StrathclydeȱInstituteȱofȱPharmacyȱandȱBiomedicalȱSciences,ȱUniversityȱofȱStrathclyde,ȱ161ȱCathedralȱStreet,ȱ
Glasgow,ȱUKȱ
2ȱ StrathclydeȱInnovationsȱinȱDrugȱResearchȱ(S.I.D.R),ȱUniversityȱofȱStrathclyde,ȱ161ȱCathedralȱStreet,ȱ
Glasgow,ȱUKȱ
SeaBioTechȱ isȱ anȱEUȬFP7ȱprojectȱdesignedȱ andȱdrivenȱbyȱSMEsȱ toȱ createȱ innovativeȱmarineȱ
biodiscoveryȱ pipelinesȱ asȱ aȱmeansȱ toȱ convertȱ theȱ potentialȱ ofȱmarineȱ biotechnologyȱ intoȱ novelȱ
industrialȱproductsȱforȱtheȱpharmaceuticalȱ(humanȱandȱaquaculture),ȱcosmetic,ȱfunctionalȱfoodȱandȱ
industrialȱ chemistryȱ sectors.ȱToȱ achieveȱ itsȱ goals,ȱ SeaBioTechȱ bringsȱ togetherȱ leadingȱ expertsȱ inȱ
biology,ȱ genomics,ȱ naturalȱ productȱ chemistry,ȱ bioactivityȱ testing,ȱ industrialȱ bioprocessing,ȱ legalȱ
aspects,ȱmarketȱanalysisȱandȱknowledgeȬexchange.ȱSeaBioTechȱtargetsȱnovelȱmarineȱendosymbioticȱ
bacteriaȱfromȱuniqueȱandȱpreviouslyȱuntappedȱhabitats,ȱincludingȱgeothermalȱintertidalȱbiotopesȱinȱ
Iceland,ȱhydrothermalȱventȱfieldsȱandȱdeepȱseaȱoligotrophicȱbasinsȱofȱtheȱEasternȱMediterraneanȱSeaȱ
andȱ unsampledȱ areasȱ ofȱ Scottishȱ coastsȱ thatȱ areȱ likelyȱ toȱ beȱ highlyȱ productiveȱ sourcesȱ ofȱ newȱ
bioactiveȱcompounds.ȱThisȱposterȱdescribesȱtheȱfirstȱyearsȱactivityȱofȱtheȱSeaBioTechȱprojectȱwhichȱ
resultedȱ inȱ aȱ robust,ȱ validatedȱworkflowȱ suitableȱ forȱ evaluatingȱ unexploredȱ activityȱ ofȱmarineȱ
samples.ȱUNCBDȱNagoyaȱprotocolȱcompliant.ȱTheȱSeaBioTechȱprojectȱ isȱ fundedȱbyȱ theȱEuropeanȱ
Commissionȱwithinȱ itsȱ FP7ȱ Programme,ȱ underȱ theȱ thematicȱ areaȱ KBBE.2012.3.2Ȭ01ȱ withȱ Grantȱ
Numberȱ311932.ȱ
MicroalgalȱNaturalȱProductsȱwithȱBioactivitiesȱ
RelevantȱforȱHumanȱHealthȱ
ChiaraȱLauritanoȱ1,ȱJeanetteȱH.ȱAndersenȱ2,ȱEspenȱHansenȱ2,ȱMarteȱAlbrigtsenȱ2,ȱLauraȱEscaleraȱ1,ȱ
FrancescoȱEspositoȱ1,ȱKirstiȱHellandȱ2,ȱKineȱØ.ȱHanssenȱ2,ȱGiovannaȱRomanoȱ1ȱ ȱ
andȱAdriannaȱIanoraȱ1ȱ
1ȱ StazioneȱZoologicaȱAntonȱDohrn,ȱNapoli,ȱItalyȱ
2ȱ Marbio,ȱUniversityȱofȱTromsø,ȱTromsø,ȱNorwayȱ
TheȱEUȱprojectȱPharmaSeaȱisȱaȱlargeȱconsortiumȱofȱ24ȱpartnersȱwhoseȱaimȱisȱtoȱdiscoverȱnewȱ
bioactiveȱ compoundsȱ fromȱmarineȱmicroorganismsȱ forȱ theȱ treatmentȱofȱvariousȱhumanȱdiseases.ȱ
Marineȱmicroalgaeȱhaveȱbeenȱshownȱtoȱbeȱvaluableȱsourcesȱofȱnovelȱbiologicallyȱactiveȱmoleculesȱforȱ
applicationsȱ inȱ theȱ foodȱ industryȱ (additives,ȱpigments,ȱvitaminsȱ andȱ colorants)ȱ asȱwellȱ asȱ inȱ theȱ
pharmaceuticalȱandȱcosmeticȱsectors.ȱForȱtheȱPharmaSeaȱprojectȱweȱtestedȱcrudeȱextractsȱofȱdifferentȱ
microalgalȱclassesȱforȱpossibleȱantioxidant,ȱantiȬinflammatory,ȱanticancer,ȱantiȬdiabetes,ȱantibacterialȱ
andȱ antiȬbiofilmȱ activities.ȱPreviousȱ studiesȱ haveȱ shownȱ thatȱmanyȱmicroalgaeȱ produceȱdefenseȱ
metabolitesȱwithȱpotentiallyȱinterestingȱbiotechnologicalȱapplicationsȱwhenȱtheyȱareȱgrownȱinȱstressfulȱ
conditions.ȱHence,ȱselectedȱmicroalgaeȱwereȱgrownȱunderȱdifferentȱcultureȱconditionsȱ inȱorderȱ toȱ
identifyȱ thoseȱ thatȱproducedȱhigherȱ amountsȱ ofȱ theȱ compoundsȱ ofȱ interest.ȱOurȱ resultsȱ indicateȱ ȱ
thatȱ variousȱ speciesȱ belongingȱ toȱ theȱ Bacillariophyceaeȱ andȱ Coscinodiscophyceaeȱ displayedȱ ȱ
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antiȬinflammatory,ȱ anticancerȱ (blockingȱ humanȱ melanomaȱ cellȱ proliferation)ȱ andȱ antiȬbiofilmȱ
(againstȱtheȱbacteriaȱStaphylococcusȱepidermidis)ȱactivities.ȱWeȱalsoȱobservedȱthatȱdifferentȱclonesȱandȱ
speciesȱgrownȱinȱnutrientȱstarvationȱconditionsȱhadȱdifferentȱeffects.ȱAnȱadditionalȱdereplicationȱstepȱ
hasȱidentifiedȱ10ȬHydroxyphaeophorbideȱAȱinȱvariousȱBacillariophyceaeȱasȱpossiblyȱresponsibleȱforȱ
theȱ observedȱ antiȬinflammatoryȱ activity,ȱwhileȱPhaeophorbideȱAȱ andȱPhaeophytinȱAȱ haveȱ beenȱ
identifiedȱ inȱCoscinodiscophyceaeȱasȱ theȱpossibleȱagentsȱforȱanticancerȱandȱantiȬbiofilmȱactivities,ȱ
respectively.ȱTheȱ testedȱextractsȱwillȱbeȱ furtherȱstudiedȱ forȱpossibleȱ isolationȱandȱ identificationȱofȱ
newȱcompoundsȱwithȱtheseȱbioactivities.ȱInȱaddition,ȱRNAȬseqȱofȱtheȱbioactiveȱspeciesȱisȱcurrentlyȱ
underwayȱinȱorderȱtoȱidentifyȱtheȱenzymaticȱpathwaysȱinvolvedȱinȱtheȱproductionȱofȱtheȱmetabolitesȱ
ofȱinterest.ȱ
InhibitoryȱActivityȱagainstȱtheȱChikungunyaȱ ȱ
VirusȱofȱExtractsȱfromȱtheȱSoftȱCoralȱ ȱ
Lobophytumȱmicrolobulatumȱ
YikȱSinȱChan,ȱNamȱWengȱSitȱandȱKongȱSooȱKhooȱ
FacultyȱofȱScience,ȱUniversitiȱTunkuȱAbdulȱRahman,ȱKampar,ȱPerak,ȱMalaysiaȱ
ChikungunyaȱfeverȱisȱanȱarboviralȱdiseaseȱtransmittedȱbyȱAedesȱmosquitoes.ȱItȱhasȱresultedȱinȱ
epidemicsȱofȱtheȱdiseaseȱinȱtropicalȱcountriesȱinȱtheȱIndianȱOceanȱandȱSouthȱEastȱAsianȱregions.ȱThisȱ
studyȱaimsȱtoȱinvestigateȱtheȱantiȬchikungunyaȱvirusȱactivityȱofȱextractsȱfromȱaȱsoftȱcoral,ȱLobophytumȱ
microlobulatum,ȱcollectedȱfromȱMalaysianȱwaters.ȱFollowingȱlyophilizationȱandȱgrindingȱtoȱpowderȱ
form,ȱtheȱsampleȱwasȱsubjectedȱtoȱsequentialȱsolventȱextractionȱusingȱhexane,ȱchloroform,ȱethylȱacetate,ȱ
ethanol,ȱmethanolȱandȱdistilledȱwaterȱinȱorderȱtoȱextractȱbioactiveȱcompounds.ȱTheȱantiviralȱactivityȱwasȱ
evaluatedȱ inȱ threeȱ differentȱmodesȱ (preȬ,ȱ concurrentȱ andȱ postȬtreatment)ȱ usingȱmonkeyȱ kidneyȱ
epithelialȱ (Vero)ȱcellsȱ infectedȱwithȱ theȱvirusȱ (multiplicityȱofȱ infectionȱ=ȱ1).ȱTheȱcellȱviabilityȱwasȱ
determinedȱbyȱNeutralȱRedȱuptakeȱassay.ȱStrongȱantiviralȱactivityȱ(cellȱviabilityȱ70%)ȱwasȱobservedȱ
onlyȱinȱtheȱconcurrentȱmodeȱwherebyȱtheȱhexaneȱandȱethanolȱextractsȱresultedȱinȱcellȱviabilitiesȱofȱ
73.3%ȱ±ȱ2.6%ȱandȱ79.2%ȱ±ȱ0.9%ȱrespectivelyȱ(meanȱ±ȱSD;ȱnȱ=ȱ3).ȱTheȱcorrespondingȱmeanȱ50%ȱeffectiveȱ
concentrationsȱ (EC50)ȱ forȱ theȱ extractsȱwereȱ 14.2ȱ ±ȱ 0.2ȱ andȱ 115.3ȱ ±ȱ 1.2ȱ ΐg/mLȱ respectively.ȱ Theȱ
chloroformȱ extractȱ showedȱmoderateȱ antiviralȱ activityȱ (cellȱviabilityȱ 31%69%)ȱ inȱ theȱ concurrentȱ
modeȱ(cellȱviabilityȱ=ȱ57.9%ȱ±ȱ0.8%)ȱasȱwellȱasȱinȱtheȱpreȬtreatmentȱmodeȱ(cellȱviabilityȱ=ȱ51.2%ȱ±ȱ2.4%).ȱ
Neitherȱ strongȱ norȱmoderateȱ antiviralȱ activityȱwasȱ shownȱ inȱ theȱ postȬtreatmentȱmode.ȱTheȱ twoȱ
extractsȱwithȱ strongȱ antiviralȱ activityȱwereȱ selectedȱ forȱ analysisȱ ofȱ viralȱ loadȱ inȱ theȱ assayȱusingȱ
quantitativeȱReverseȱTranscriptaseȬPolymeraseȱChainȱReactionȱ (qRTȬPCR).ȱTheȱviralȱ loadsȱ inȱ theȱ
assayȱtreatedȱwithȱtheȱhexaneȱ(20ȱmg/mL)ȱandȱethanolȱ(320ȱmg/mL)ȱextractsȱwereȱ5.62ȱ×ȱ106ȱ±ȱ0.11ȱ×ȱ106ȱ
andȱ 4.97ȱ ×ȱ 107ȱ ±ȱ 0.67ȱ ×ȱ 107ȱ copies/mLȱ respectively,ȱ indicatingȱ aȱ reductionȱ ofȱ 99.6%ȱ andȱ 96.3%ȱ
respectivelyȱcomparedȱtoȱtheȱvirusȱcontrol.ȱTheȱethanolȱextractȱappearsȱtoȱholdȱtheȱmostȱpromiseȱforȱ
furtherȱ characterizationȱ ofȱ activeȱ compoundsȱ asȱ itȱ possessedȱ greaterȱ selectivityȱ indexȱ (SIȱ >ȱ 5.6)ȱ
comparedȱtoȱtheȱhexaneȱextractȱ(SIȱ=ȱ2.1).ȱ
ȱ ȱ
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NeuroprotectiveȱEffectȱofȱSeaweedsȱExtractsȱagainstȱ
DopamineȬInduceȱCellȱDeathȱinȱHumanȱ
NeuroblastomaȱShȬSy5yȱCellsȱ
JoanaȱSilva,ȱCelsoȱAlves,ȱSuseteȱPinteus,ȱAndréȱHorta,ȱSusanaȱMendesȱandȱRuiȱPedrosaȱ
MAREMarineȱandȱEnvironmentalȱSciencesȱCentre,ȱPolytechnicȱInstituteȱofȱLeiria,ȱPeniche,ȱLeiria,ȱPortugalȱ
TheȱParkinsonȱDiseaseȱ(PD)ȱisȱaȱneurodegenerativeȱdiseaseȱofȱtheȱcentralȱnervousȱsystemȱthatȱ
resultsȱinȱtheȱdepletionȱofȱdopamineȱproductionȱcellsȱinȱaȱspecifiedȱregionȱofȱtheȱbrain,ȱaffectingȱaboutȱ
1%ȱofȱ theȱworldȱpopulation.ȱAlthoughȱ theȱ causesȱofȱPDȱpathogenesisȱ remainsȱ incomplete,ȱ someȱ
evidencesȱ fromȱ humanȱ andȱ animalȱ studiesȱ hasȱ suggestedȱ thatȱ oxidativeȱ stressȱ isȱ anȱ importantȱ
mediatorȱinȱitsȱpathogenesis.ȱTheȱaimȱofȱthisȱstudyȱwasȱtoȱevaluateȱtheȱprotectiveȱeffectsȱofȱseaweedsȱ
extractsȱonȱdopamineȱ(DA)ȬinducedȱneurotoxicityȱinȱtheȱhumanȱneuroblastomaȱcellȱlineȱSHȬSY5Y,ȱ ȱ
asȱwellȱ theȱ associatedȱ intracellularȱ signalingȱ pathways.ȱ Cellȱ viabilityȱ studiesȱwereȱ assessedȱ byȱ ȱ
(3Ȭ(4,5ȬdimethylthiazolȬ2yl)Ȭ2,5Ȭdiphenyltetrazoliumȱ bromide)ȱ MTTȱ assayȱ andȱ theȱ intracellularȱ
signalingȱpathwaysȱassociatedȱtoȱoxidativeȱstressȱ inducedȱbyȱDA:ȱH2O2ȱgeneration,ȱmitochondrialȱ
membraneȱpotentialȱandȱcaspaseȬ3ȱactivity.ȱExposureȱofȱSHȬSY5Yȱcellsȱtoȱ303000ȱΐMȱofȱDAȱcausedȱ
significantȱeffectsȱonȱ theȱ reductionȱofȱcellȱviability,ȱ inȱaȱconcentrationȱ (24ȱh)ȱandȱ timeȬdependentȱ
mannerȱ(6ȱh,ȱ12ȱh,ȱ24ȱh,ȱ48ȱh).ȱTheȱdataȱsuggestȱthatȱtheȱcellȱdeathȱinducedȱbyȱDAȱwasȱmediatedȱbyȱ
theȱ increaseȱ ofȱ H2O2ȱ production,ȱ depolarizationȱ ofȱmitochondrialȱmembraneȱ potentialȱ andȱ theȱ
increaseȱofȱcaspaseȬ3ȱactivity.ȱTheȱ treatmentȱwithȱseaweedsȱextractsȱ (1ȱmg/mL;ȱ24ȱh)ȱevidencedȱaȱ
neuroprotectionȱeffectȱonȱtoxicityȱinducedȱbyȱDAȱ(1000ȱΐM;ȱ24ȱh),ȱnamelyȱbyȱrecoveringȱcellȱviabilityȱ
betweenȱ 10%ȱ andȱ 25%.ȱTheȱprotectiveȱ effectȱ obtainedȱ byȱ seaweedsȱ extractsȱ againstȱDAȬinducedȱ
toxicityȱ couldȱbeȱmediatedȱbyȱ anȱ antiȬapoptoticȱ effectȱ (mitochondrialȱprotectionȱ andȱdecreaseȱofȱ
caspaseȬ3ȱactivity).ȱTheseȱresultsȱsuggestȱthatȱseaweedsȱcanȱbeȱaȱpromisingȱsourceȱofȱnewȱcompoundsȱ
withȱneuroprotectiveȱpotential.ȱ
Gambierone,ȱaȱLadderȬShapedȱPolyetherȱfromȱtheȱ
DinoflagellateȱGambierdiscusȱbelizeanusȱ
KevinȱCalabroȱ1,ȱInésȱRodrìguezȱ2,ȱGrégoryȱGentaȬjouveȱ3,ȱCarmenȱAlfonsoȱ4,ȱEvaȱAlonsoȱ2,ȱ ȱ
JonȱSànchezȱ2,ȱAmparoȱAlfonsoȱ2,ȱLuisȱBotanaȱ2ȱandȱOlivierȱThomasȱ1ȱ
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Lugoȱ27002,ȱSpainȱ
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4ȱ LaboratarioȱCIFGAȱS.A.,ȱPlazaȱdeȱSantoȱDomingo,ȱn°ȱ20,ȱ5ªȱPlanta,ȱLugoȱ27001,ȱSpainȱ
Ciguatoxinȱ(CTX)ȱintoxicationsȱareȱaȱseriousȱandȱglobalȱpublicȱhealthȱissueȱandȱtheȱidentificationȱ
ofȱ compoundsȱ associatedȱ toȱ thisȱ toxinȱ groupȱ isȱ criticalȱ butȱ usuallyȱ highlyȱ challengingȱ dueȱ toȱ
structuralȱcomplexityȱandȱlowȱamountȱavailable.ȱWeȱreportȱhereinȱtheȱisolation,ȱstructureȱelucidationȱ
andȱbiologicalȱactivityȱofȱgambieroneȱ(1),ȱaȱnewȱnaturalȱproductȱfromȱtheȱdinoflagellateȱGambierdiscusȱ
belizeanus.ȱThisȱ compoundȱ exhibitsȱunprecedentedȱpolyetherȱ skeletonȱ andȱ rightȬhandȱ sideȬchain.ȱ Itsȱ
relativeȱconfigurationȱwasȱfullyȱdeterminedȱbyȱinterpretationȱofȱNOESYȱexperimentȱandȱcomparisonȱ
betweenȱexperimentalȱandȱtheoreticalȱNMRȱdata.ȱAlthoughȱtheȱsuccessionȱofȱcyclesȱhasȱnoȱchemicalȱ
similarityȱwithȱCTXs,ȱ1ȱhasȱmolecularȱformulaȱandȱbiologicalȱactivityȱsimilarȱtoȱCTXȬ3C,ȱalthoughȱ
lowerȱinȱintensity.ȱ
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AntibacterialȱCompoundsȱfromȱIndonesianȱ
RhodophytaȱagainstȱAeromonasȱhydrophillaȱ ȱ
andȱVibrioȱsp.ȱ
AdhikaȱP.ȱA.ȱWijnana,ȱMamluatulȱHikmah,ȱAmirulȱMuminin,ȱNoerȱKasanah,ȱTriyantoȱ ȱ
andȱAlimȱIsnansetyaȱ
FakultyȱofȱAgriculture,ȱGadjahȱMadaȱUniversity,ȱYogyakarta,ȱIndonesiaȱ
Rhodophytaȱhaveȱpotentialȱasȱhighȱsourceȱofȱbioactivityȱsecondaryȱmetabolites.ȱTheȱstudyȱwasȱ
conductedȱtoȱscreenȱtheȱactivityȱofȱsecondaryȱmetabolitesȱfromȱthreeȱGracilariaȱedulis,ȱGracilariaȱarcuata,ȱ
andȱ Gelidiumȱ spinosumȱ againstȱ twoȱ fishȱ pathogenicȱ bacteriaȱ (Aeromonasȱ hydrophilaȱ andȱ ȱ
Vibrioȱ sp.).ȱ TheȱRhodophytasȱwereȱ collectedȱ fromȱDriniȱ beach,ȱYogyakarta,ȱ Indonesia.ȱ Forȱ eachȱ
species,ȱ100ȱgȱdriedȱsamplesȱwereȱextractedȱusingȱethylȱacetate.ȱBioassayȱguidedȱfractionationȱwasȱ
conductedȱonȱcolumnȱchromatographyȱusingȱsilicaȱgelȱandȱstepȱgradientȱeluent.ȱBioactivityȱcompoundsȱ
wereȱidentifiedȱusingȱGCȬMSȱandȱLCȬMSȱinȱconjunctionȱwithȱdatabase.ȱTheȱresultsȱshowedȱthatȱthreeȱ
fractionsȱ fromȱG.ȱ arcuata,ȱ fiveȱ fractionsȱ fromȱG.ȱ edulis,ȱ andȱ twoȱ fractionsȱ fromȱG.ȱ spinosumȱ haveȱ
bioactiveȱ compoundsȱ againstȱAeromonasȱ hydrophila,ȱwhileȱonlyȱ twoȱ fractionsȱ fromȱG.ȱ arcuataȱ andȱ ȱ
G.ȱ spinosumȱ haveȱ bioactiveȱ compoundsȱ againstȱ Vibrioȱ sp.ȱ TheȱMICȱ concentrationsȱwereȱ aroundȱ ȱ
0.625ȱ ΐg/ΐLȱ toȱ 2.5ȱ ΐg/ΐL.ȱ Severalȱ chemicalȱ componensȱ thatȱ hadȱ beenȱ identifiedȱwereȱ terpenes,ȱ
phenolic,ȱsteroid,ȱandȱfattyȱacidȱcompounds.ȱ
AnalysisȱofȱIodineȱinȱFucusȱserratusȱSeaweedȱ
BathwaterȱandȱItsȱPotentialȱforȱUptakeȱbyȱtheȱBodyȱ
TarhaȱWestby,ȱAodhmarȱCadoganȱandȱGeraldineȱDuignanȱ
InstituteȱofȱTechnologyȱSligo,ȱSligo,ȱIrelandȱ
Iodine,ȱfoundȱinȱseaweed,ȱisȱaȱvitalȱmicronutrientȱforȱnormalȱgrowth,ȱdevelopmentȱandȱfunction.ȱ
Theȱlevelsȱofȱiodineȱinȱseaweedȱvaryȱdependingȱonȱspecies,ȱlocalityȱandȱseasonȱandȱcanȱaccountȱforȱ
upȱ toȱ1.2%ȱofȱ theȱdryȱweightȱofȱsomeȱseaweed.ȱTheȱ traditionȱofȱseaweedȱbathsȱhasȱbeenȱrevivedȱ
recentlyȱ inȱIrelandȱandȱitȱisȱsuggestedȱthatȱthereȱ isȱaȱconsiderableȱuptakeȱofȱmineralsȱbyȱtheȱbodyȱ
duringȱ suchȱ treatments.ȱTraditionalȱ seaweedȱbathsȱareȱpreparedȱusingȱ freshȱwaterȱandȱ seawaterȱ
alongȱ withȱ theȱ seaweedȱ Fucusȱ serratus.ȱ Simulatedȱ seaweedȱ bathwaterȱ samplesȱ wereȱ preparedȱ ȱ
andȱ storedȱ weeklyȱ overȱ 12ȱ months.ȱ Theseȱ wereȱ analysedȱ usingȱ theȱ classicalȱ spectrophotometricȱ ȱ
SandellȬKolthoffȱ(SK)ȱassayȱinȱorderȱtoȱestablishȱtheȱseasonalȱvariationȱinȱiodineȱlevels.ȱResultsȱshowȱ
thatȱ theȱ concentrationȱ ofȱ totalȱ iodineȱ rangesȱ fromȱ 0.8ȱ toȱ 14ȱ ppm.ȱResultsȱ ofȱ pHȱ analysisȱ ofȱ theȱ
bathwaterȱindicateȱanȱacidicȱenvironmentȱ(pHȱ5.8).ȱTheȱacidityȱofȱtheȱbathwaterȱaffectsȱtheȱspeciesȱofȱ
iodineȱpresentȱwhereȱiodineȱgasȱ(I2)ȱandȱiodateȱ(IO3ƺ)ȱpredominateȱoverȱiodideȱ(Iƺ).ȱAsȱapproximatelyȱ
90%ȱofȱiodineȱpresentȱinȱtheȱbodyȱisȱexcretedȱinȱtheȱurine,ȱanalysisȱofȱtheȱurinaryȱiodineȱconcentrationȱ
(UIC)ȱofȱbathersȱsamplesȱcollectedȱimmediatelyȱpriorȱtoȱbathingȱandȱfollowingȱbathingȱoverȱ32ȱhȱ
wasȱcarriedȱoutȱtoȱestablishȱifȱthereȱisȱanȱincreaseȱinȱUICȱasȱaȱresultȱofȱtakingȱaȱseaweedȱbath.ȱAlmostȱ
allȱsamples,ȱ fromȱbathersȱandȱcontrols,ȱanalysedȱbyȱ theȱSKȱassayȱdemonstrateȱanȱ increaseȱ inȱUICȱ
followingȱaȱseaweedȱbath.ȱTheȱcontrolȱsubjectsȱshowedȱaȱspikeȱinȱUICȱdespiteȱnotȱimmersingȱinȱtheȱ
bathwaterȱbutȱsittingȱbesideȱ itȱ inhalingȱ iodineȱgasȱonly.ȱThisȱsuggestsȱ thatȱ iodineȱgasȱcontributesȱ
greatlyȱ toȱ theȱ increaseȱ inȱUICȱ forȱallȱsubjectsȱasȱ thereȱwasȱnoȱpossibilityȱofȱdermalȱabsorptionȱ forȱ ȱ
theȱcontrol.ȱ
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OxidativeȱStressȱConditionȱInducedȱbyȱH2O2ȱIsȱ
BluntedȱbyȱFucusȱspiralisȱFractionsȱ
JoanaȱSilvaȱ1,ȱSuseteȱPinteusȱ1,ȱCelsoȱAlvesȱ1,ȱAndréȱHortaȱ1,ȱOlivierȱThomasȱ2ȱandȱRuiȱPedrosaȱ1ȱ
1ȱ MAREMarineȱandȱEnvironmentalȱSciencesȱCentre,ȱPolytechnicȱInstituteȱofȱLeiria,ȱPeniche,ȱ ȱ
Leiria,ȱPortugalȱ
2ȱ InstitutȱdeȱChimieȱdeȱNice,ȱUniversityȱofȱNiceSophiaȱAntipolis,ȱNice,ȱFranceȱ
Oxidativeȱstressȱisȱoneȱofȱtheȱmainȱcausesȱforȱtheȱdevelopmentȱofȱdiseasesȱwithȱhugeȱimpactȱinȱ
worldȱsocietiesȱsuchȱasȱcardiovascularȱdiseases,ȱneurodegenerativeȱdiseases,ȱmetabolicȱsyndrome,ȱ
cancer,ȱetc.ȱInȱlineȱwithȱthese,ȱbecomesȱofȱextremelyȱimportanceȱtoȱfindȱnewȱmoleculesȱwithȱcapacityȱ
toȱinhibit,ȱdelayȱorȱpreventȱoxidativeȱstressȱsituations.ȱDuringȱtheȱlastȱdecadesȱmarineȱorganismsȱhaveȱ
demonstratedȱ theȱabilityȱ toȱproduceȱmoleculesȱwithȱhighȱantioxidantȱproperties,ȱofȱwhichȱbrownȱ
algaeȱhaveȱshownȱhighȱpotential.ȱFucusȱspiralisȱ(spiralȱwrack)ȱisȱaȱbrownȱalgaeȱ(Phaeophyceae),ȱlivingȱ
onȱtheȱAtlanticȱcoastsȱofȱEuropeȱandȱNorthȱAmerica.ȱPreviousȱstudiesȱofȱourȱresearchȱgroupȱfoundȱ
highȱantioxidantȱpotentialȱinȱmethanolicȱextractsȱofȱFucusȱspiralis,ȱcollectedȱonȱtheȱPenicheȱcoast.ȱInȱ
orderȱ toȱgoȱ furtherȱ toȱ theȱpurificationȱofȱ theȱantioxidantȱcompoundsȱ itȱwasȱperformedȱaȱVacuumȱ
LiquidȱChromatographyȱ(VLC)ȱwithȱtheȱfollowingȱsolventȱsystem:ȱ100%ȱH2Oȱ(F1);ȱ1:1ȱH2O:CH3OHȱ
(F2);ȱ100%ȱCH3OHȱ(F3);ȱ3:1ȱCH3OH:ȱCH2Cl2ȱ(F4)ȱandȱ100%ȱCH2Cl2ȱ(F5)ȱinȱaȱC18ȱcolumn.ȱAllȱfractionsȱ
(1ȱmgȉmLƺ1;ȱ24ȱh)ȱwereȱtestedȱforȱantiȬoxidativeȱstressȱpotentialȱ inȱHumanȱbreastȱadenocarcinomaȱ
modelȱ(MCFȬ7ȱcells).ȱTheȱcytotoxicityȱwasȱevaluatedȱbyȱtheȱMTTȱmethodȱinȱaȱpresenceȱorȱinȱabsenceȱ
ofȱ anȱ inducedȱ oxidativeȱ stressȱ situationȱ promotedȱ byȱH2O2ȱ (0.2ȱmM;ȱ 24ȱ h).ȱ Finally,ȱ inȱ orderȱ toȱ
understandȱpossibleȱmechanismsȱofȱactionȱofȱtheȱactiveȱcompounds,ȱtheȱmitochondrialȱmembraneȱ
potentialȱ (MMP)ȱ andȱ theȱ caspaseȱ 9ȱ activityȱwereȱ evaluated.ȱ TheȱVLCȱ fractionȱ didȱ notȱ revealedȱ
cytotoxicity.ȱAllȱfractionsȱrevealedȱcapacityȱtoȱrevertȱanȱoxidativeȱstressȱconditionȱbyȱtheȱfollowingȱ
potencyȱ orderȱ F4ȱ >ȱ F2ȱ >ȱ F3ȱ >ȱ F5ȱ >ȱ F1.ȱ Almostȱ allȱ theȱ fractionsȱ reducedȱ theȱ cellsȱ membraneȱ
depolarizationȱ andȱ suggestedȱ antiȬapoptoticȱ mechanismsȱ attestingȱ theȱ protectiveȱ effectȱ againstȱ
hydrogenȱperoxideȱtoxicity.ȱItȱisȱconcludedȱthatȱFucusȱspiralisȱfractionȱhasȱhighȱantioxidantȱactivityȱ
ableȱtoȱinhibitȱtheȱMCFȬ7ȱoxidativeȱstressȱconditionȱinducedȱbyȱH2O2.ȱ
BioprospectingȱMarineȱMicroalgae,ȱNewȱSourcesȱofȱ
BioactiveȱCompoundsȱ
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Bioprospectingȱ consistsȱ onȱ theȱ explorationȱ ofȱ biodiversityȱ forȱ newȱ resourcesȱ ofȱ socialȱ andȱ
comercialȱvalueȱ[1].ȱInȱthisȱcontext,ȱtheȱoceansȱhostȱanȱunparallelȱbiologicalȱandȱchemicalȱdiversityȱ[2].ȱ
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Inȱparticular,ȱmicroalgaeȱandȱotherȱphytoplanktonicȱspeciesȱlikeȱdinoflagellatesȱhaveȱcontributedȱaȱ
largeȱnumberȱofȱunprecedentȱstructures,ȱsomeȱofȱwhichȱcouldȱbecomeȱtherapeuticallyȱusefulȱagents.ȱ
Okadaicȱacidȱisȱanȱexampleȱofȱhowȱcompoundsȱfromȱmarineȱorganismsȱmayȱprovideȱopportunitiesȱ
toȱobtainȱvaluableȱmetabolites.ȱThisȱlipophilicȱpolyetherȱproducedȱbyȱDynophysisȱandȱProrocentrumȱ
genera,ȱ isȱ anȱ inhibitorȱ ofȱ proteinȱ phospataseȱ 2Aȱ (PP2A)ȱ andȱ itsȱ tumorȱ promotingȱ andȱ cytotoxicȱ
activitiesȱ haveȱ beenȱ ofȱ aȱ greatȱ interestȱ inȱ pharmacologicalȱ researchȱ atȱ theȱmolecularȱ levelȱ [3].ȱ
Furthermore,ȱ itȱ isȱaȱnovelȱ toolȱ forȱAlzheimersȱdiseaseȱ [4].ȱHerein,ȱ theȱresultsȱofȱaȱbioprospectingȱ
processȱ comprisingȱ 31ȱ strainsȱ ofȱ marineȱ microalgaeȱ (includingȱ dinoflagellates,ȱ haptophytas,ȱ
heterokontophytasȱ andȱ oneȱ chlorophyta)ȱ areȱ showed.ȱ Theȱ assaysȱ wereȱ targetedȱ toȱ provideȱ
informationȱ onȱ antimicrobial,ȱ antiproliferative,ȱ apoptoticȱ andȱ antiȬinflammatoryȱ potentialȱ ofȱ theȱ
studiedȱextracts.ȱ
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AntiȬDiabeticȱPropertiesȱofȱSeaweedȱExtractȱUsingȱ
theȱAdipocyteȱCellȱModelȱ3T3ȬL1ȱ
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Obesity,ȱwhereȱtheȱbodyȱaccumulatesȱanȱexcessȱamountȱofȱfattyȱtissueȱisȱoneȱofȱtheȱmajorȱriskȱ
factorsȱforȱtypeȱ2ȱdiabetes.ȱAdipocytesȱconstituteȱaȱmajorȱpartȱofȱtheȱfattyȱtissueȱandȱperformȱkeyȱ
endocrineȱ functions,ȱ oneȱ ofȱ themȱ insulinȱ sensitivity.ȱ Regulatingȱ adipogenesisȱ throughȱ dietaryȱ
supplementationȱcouldȱbeȱoneȱwayȱofȱalleviatingȱcomplicationsȱofȱtypeȱ2ȱdiabetes.ȱPolyphenolsȱhaveȱ
beenȱ shownȱ toȱ haveȱ antiȬdiabeticȱ properties.ȱ Extractsȱ fromȱ seaweed,ȱ havingȱ aȱ highȱ polyphenolȱ
content,ȱhaveȱrevealedȱantidiabeticȱandȱantioxidantȱproperties.ȱTheȱaimȱofȱthisȱstudyȱwasȱtoȱfurtherȱ
investigateȱ theȱeffectsȱofȱdifferentȱseaweedȱextractsȱonȱdifferentiationȱ (adipogenesis),ȱ influenceȱonȱ
proteinȱexpressionȱlevels,ȱproliferationȱandȱapoptosisȱofȱadipocytes.ȱUndifferentiatedȱmurineȱadipocytesȱ
(3T3ȬL1ȱcellȱline)ȱwereȱexposedȱinȱdifferentȱconcentrationsȱtoȱtheȱseaweedȱextractȱandȱtheȱseveralȱkeyȱ
proteinȱisolatedȱandȱusedȱforȱexpressionȱstudies.ȱ
  
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7204 
ParalyticȱShellfishȱPoisoningȱToxinsȱfromȱ
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A.ȱcatenella:ȱToxinȱProfileȱandȱSXTȱGeneȱContentȱ
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Paralyticȱ shellfishȱpoisoningȱ (PSP)ȱ toxinsȱareȱpotentȱwaterȬsolubleȱneurotoxinsȱ includingȱ theȱ
parentȱ compoundȱ saxitoxinȱ (STX)ȱ andȱ aȱ numberȱ ofȱ itsȱ congeners.ȱ Theyȱ areȱ tetrahydropurineȱ
derivativesȱthatȱcanȱbeȱsubdividedȱintoȱthreeȱmainȱgroupsȱaccordingȱtoȱsubstitutionȱofȱtheȱsideȱchain:ȱ
carbamoylȬ,ȱNȬsulfocarbamoylȬ,ȱandȱdecarbamoylȬtoxins.ȱTheȱcarbamoylȱderivativesȱ(STX,ȱNEOȱandȱ
GTX1Ȭ4)ȱareȱreportedȱtoȱbeȱtheȱmostȱpotent.ȱDueȱtoȱtheirȱaccumulationȱinȱfilterȱfeedingȱshellfish,ȱPSPȱ
toxinsȱcanȱmoveȱthroughȱtheȱfoodȱchainȱinducingȱaȱtoxicȱsyndromeȱinȱseafoodȱconsumers.ȱSymptomsȱ
areȱ neurologicalȱwithȱ rapidȱ onsetȱ (3060ȱminȱ fromȱ ingestion)ȱ andȱ includeȱ paraesthesia,ȱ vertigo,ȱ
numbness,ȱtinglingȱofȱtheȱface,ȱtongue,ȱandȱlip,ȱataxia,ȱblockingȱofȱrespirationȱandȱevenȱdeath.ȱDueȱtoȱ
theȱhighȱriskȱposedȱtoȱhumanȱhealthȱbyȱPSPȱtoxins,ȱaȱmultidisciplinaryȱintegratedȱapproachȱbasedȱonȱ
liquidȱchromatographyȱhighȱ resolutionȱmassȱspectrometryȱ (LCȬHRMSȱandȱMS2)ȱandȱqPCRȬbasedȱ
assayȱhasȱbeenȱusedȱtoȱdepictȱtheȱPSPȱtoxinȱscenarioȱinȱtheȱMediterraneanȱSea.ȱAsȱtheȱsxtAȱandȱtheȱ
sxtGȱ genesȱ areȱ knownȱ asȱ theȱ startingȱ genesȱ ofȱ PSPȱ toxinȱ synthesisȱ inȱ dinoflagellates,ȱ differentȱ
populationsȱofȱ theȱMediterraneanȱA.ȱminutumȱ fromȱNWȱAdriatic,ȱ Ionian,ȱTyrrhenianȱandȱCatalanȱ
SeasȱwereȱgrownȱinȱcultureȱandȱanalyzedȱbyȱqPCRȱinȱorderȱtoȱobtainȱtheȱquantificationȱofȱtheseȱgenes.ȱ
Inȱparallel,ȱLCȬHRMS2ȱanalysesȱwereȱperformedȱonȱtheȱA.ȱminutumȱculturedȱstrainsȱandȱrevealedȱforȱ
allȱofȱthemȱaȱtoxinȱprofileȱconsistingȱofȱonlyȱGTX1ȱandȱGTX4.ȱToxinȱproductionȱwasȱinȱtheȱfg/cellȱ
range.ȱConcomitantlyȱwithȱaȱmassiveȱnaturalȱbloomȱofȱA.ȱminutumȱandȱA.ȱcatenellaȱthatȱoccurredȱinȱ
Springȱ 2014ȱ alongȱ theȱ Syracuseȱ coastsȱ (Sicily,ȱ Italy),ȱ fourȱ seawaterȱ samplesȱwereȱ collectedȱ andȱ
analyzedȱbyȱLCȬHRMSȱandȱMS2.ȱTheȱanalyzedȱextractsȱwereȱfoundȱtoȱcontainȱaȱvarietyȱofȱPSPȱtoxins,ȱ
namelyȱSTX,ȱNEO,ȱtheȱgonyautoxinsȱGTX1Ȭ4,ȱtheȱNȬsulfocarbamoylȱderivativesȱC1/C2,ȱB1ȱandȱB2ȱ
andȱtheȱdecarbamoylȱSTX.ȱ
TowardsȱtheȱSearchȱofȱNovelȱBioactiveȱMoleculesȱ
fromȱNorthȱAtlanticȱOceanȱ
NipunȱMahajanȱ1,ȱDariaȱFirsovaȱ1,ȱSylviaȱSoldatuȱ1,ȱCandiceȱBromleyȱ1,ȱRyanȱYoungȱ1ȱ ȱ
andȱBillȱBakerȱ1,2ȱ
1ȱ NationalȱUniversityȱofȱIreland,ȱGalway,ȱIrelandȱ
2ȱ CenterȱforȱDrugȱDiscoveryȱandȱInnovation,ȱUniversityȱofȱSouthȱFlorida,ȱFL,ȱUSAȱ
Theȱmarineȱmicrobialȱcommunityȱhasȱprovenȱrecordsȱofȱprovidingȱbioactiveȱmoleculesȱusefulȱ
forȱtheȱtreatmentȱofȱhumanȱdiseases.ȱMacroȬorganismsȱandȱsedimentsȱfromȱtheȱcoastalȱandȱdeepȱseaȱ
regionȱofȱNorthȱAtlanticȱOceanȱwereȱcollectedȱtoȱgrowȱtheirȱassociatedȱmicrobes.ȱUsingȱaȱvarietyȱofȱ
specialisedȱmediaȱenabledȱtheȱgrowthȱofȱhundredsȱofȱbacteria,ȱactinomycetesȱandȱfungi.ȱTheȱisolatedȱ
pureȱcoloniesȱofȱbacteriaȱwereȱculturedȱusingȱbrothȱmediaȱwhilstȱ fungalȱstrainsȱwereȱculturedȱonȱ
sterilisedȱriceȱwithȱandȱwithoutȱstressȱfactorsȱsuchȱasȱgeneticȱmodifiers.ȱTheseȱculturedȱbacteriaȱandȱ
fungiȱwereȱ subsequentlyȱextractedȱwithȱ lipophilicȱ solvent.ȱTheȱ resultantȱextractsȱwereȱ submittedȱ ȱ
forȱ highȱ throughputȱ screeningȱ againstȱESKAPEȱpathogenȱ relatedȱmicrobialȱdiseases,ȱ cancerȱ andȱ
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osteoarthritis,ȱ toȱ identifyȱ potentiallyȱ biologicallyȱ usefulȱmicrobes.ȱUponȱ identificationȱ ofȱ theȱ hitȱ
microorganism(s),ȱlargeȱscaleȱculturingȱofȱtheȱmicrobesȱofȱinterestȱwillȱbeȱundertakenȱtoȱgetȱsufficientȱ
biomassȱforȱactivityȱguidedȱisolationȱofȱhitȱmolecule(s).ȱ
DereplicationȱMetabolomics,ȱandȱRationalȱ
ApproachesȱtoȱBioprospectingȱOceancharcot:ȱ ȱ
AȱProgramȱDedicatedȱtoȱtheȱScreeningȱofȱ ȱ
MarineȱChemodiversityȱ
BenoîtȱSeriveȱ1,2,ȱRonaldȱJ.ȱQuinnȱ1ȱandȱStéphaneȱBachȱ2ȱ
1ȱ EskitisȱInstituteȱforȱDrugȱDiscovery,ȱGriffithȱUniversity,ȱBrisbane,ȱAustraliaȱ
2ȱ KinaseȱInhibitorȱSpecializedȱScreeningȱFacility,ȱUSR3151ȱCNRS/UPMC,ȱStationȱBiologiqueȱdeȱRoscoff,ȱ
Roscoff,ȱFranceȱ
Oceansȱdominateȱtheȱsurfaceȱofȱourȱplanetȱandȱtheyȱareȱtheȱchestȱofȱaȱhugeȱbiodiversity,ȱresultingȱ
fromȱanȱadaptiveȱevolutionȱtoȱmanyȱecologicalȱniches.ȱAmongstȱtheȱ33ȱknownȱphylaȱonȱearth,ȱ21ȱareȱ
exclusivelyȱmarine.ȱTheȱaimȱofȱtheȱOCEANCHArCoTȱprojectȱisȱtoȱexploreȱtheȱchemodiversityȱfromȱ
marineȱorganismsȱtoȱfindȱnewȱchemicalȱscaffoldsȱableȱtoȱinhibitȱcellularȱtargets.ȱAmongstȱtheȱlatter,ȱ
proteinȱkinasesȱareȱ involvedȱ inȱvariousȱhumanȱpathologiesȱsuchȱasȱcancerȱandȱneurodegenerativeȱ
diseases,ȱorȱcanȱbeȱtargetedȱtoȱalterȱtheȱlifeȱcycleȱofȱvariousȱparasites.ȱSomeȱproteinȱkinasesȱareȱalsoȱ
implicatedȱinȱcellularȱeventsȱleadingȱtoȱnecroptosis.ȱNecroptosisȱisȱofȱcentralȱpathologicalȱrelevanceȱ
inȱneurodegenerativeȱdiseases,ȱinflammatoryȱdiseases,ȱviralȱandȱbacteriaȱinfections,ȱallograftȱrejection,ȱ
ischemiaȬreperfusionȱinjury,ȱbrainȱinjuries,ȱatherosclerosis,ȱGauchersȱdiseaseȱorȱinȱageȬrelatedȱmacularȱ
degeneration.ȱWeȱdecidedȱtoȱfocusȱonȱsomeȱkeyȱproteinȱkinasesȱofȱtheȱnecrosomeȱtoȱguaranteeȱaȱlargeȱ
potentialȱofȱpharmacologicalȱapplications.ȱTheȱworkflowȱwasȱdesignedȱ toȱmakeȱefficientȱ theȱwayȱ
leadingȱtoȱtheȱidentificationȱofȱnewȱinhibitorsȱbyȱcombiningȱseveralȱadvantages:ȱ
(i) Exploitationȱofȱaȱhugeȱpotentialȱofȱchemodiversity:ȱNatureȱBankȱ libraryȱ (Eskitisȱ Instituteȱ forȱ
Drugȱ Discovery,ȱ Brisbane,ȱ Australia)ȱ andȱ planktonicȱ extractsȱ fromȱ cultivatableȱ strainsȱ
(OCEANOMICsȱproject,ȱStationȱBiologiqueȱdeȱRoscoffCNRS,ȱRoscoff,ȱFrance).ȱ
(ii) UsingȱadvancedȱtechnologiesȱsuchȱasȱaȱhighȬthroughputȱscreeningȱrobotȱ(BioCelȱ900,ȱAgilentȱ
Technologies)ȱandȱbioaffinityȱmassȱspectrometryȱ(ESIȬFTICRȬMS,ȱBruker).ȱ
ThisȱprogramȱofȱExcellenceȱisȱsupportedȱbyȱaȱMarieȱCurieȱInternationalȱOutgoingȱFellowshipȱ
grantȱfromȱEuropeanȱCommission.ȱ
AccurateȱDereplicationȱofȱBioactiveȱSecondaryȱ
MetabolitesȱfromȱMarineȬDerivedȱFungiȱbyȱ ȱ
UHPLCȬDADȬQTOFMSȱandȱaȱMS/HRMSȱLibraryȱ
SaraȱKildgaard,ȱMariaȱMansson,ȱInaȱDosen,ȱAndreasȱKlitgaard,ȱJensȱC.ȱFrisvad,ȱ ȱ
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Microorganismsȱ fromȱ theȱ marineȱ environmentȱ areȱ aȱ promisingȱ sourceȱ ofȱ newȱ bioactiveȱ
compoundsȱbasedȱonȱnewȱchemicalȱscaffolds.ȱAlthoughȱtheȱmajorityȱofȱknownȱcompoundsȱoriginateȱ
fromȱbacterialȱspecies,ȱmarineȬderivedȱfungalȱstrainsȱhaveȱyieldedȱaȱplethoraȱofȱbiologicallyȱactiveȱ
compoundsȱ[1,2].ȱTheȱmostȱcommonȱsourcesȱareȱ isolatesȱofȱPenicilliumȱandȱAspergillus.ȱDueȱtoȱtheȱ
cosmopolitanȱ occurrenceȱ ofȱmanyȱ bioactiveȱ compounds,ȱmostȱ naturalȱ productȱ extractsȱ containȱ
compoundsȱthatȱhaveȱpreviouslyȱbeenȱcharacterized.ȱInȱdrugȱdiscovery,ȱreliableȱandȱfastȱdereplicationȱofȱ
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knownȱcompoundsȱisȱthereforeȱessentialȱforȱidentificationȱofȱnovelȱbioactiveȱcompounds.ȱThisȱstudyȱ
presentsȱanȱintegratedȱapproachȱusingȱultraȬhighȱperformanceȱliquidȱchromatographyȬdiodeȱarrayȱ
detectionȬquadrupoleȱtimeȱofȱflightȱmassȱspectrometryȱ(UHPLCȬDADȬQTOFMS)ȱwithȱtandemȱhighȱ
resolutionȱMSȱ (MS/HRMS)ȱ analysisȱ toȱ screenȱ extractsȱ fromȱ bioactiveȱmarineȬderivedȱAspergillus,ȱ
Penicillium,ȱandȱEmericellopsisȱstrainsȱ[1].ȱTheȱchosenȱstrainsȱwereȱselectedȱfromȱaȱscreeningȱconductedȱ
asȱpartȱofȱtheȱPharmaSeaȱprojectȱ[3].ȱDereplicationȱofȱknownȱcompounds,ȱincludingȱsmallȱpolyketides,ȱ
nonȬribosomalȱpeptides,ȱterpenesȱandȱmeroterpenoidsȱinȱtheȱbioactiveȱextractsȱwereȱdoneȱbyȱsearchingȱ
theȱMS/HRMSȱdataȱ againstȱ aȱnewlyȱ conductedȱ inȬhouseȱMS/HRMSȱ libraryȱofȱ ~1300ȱ compoundsȱ ȱ
(10,ȱ20,ȱandȱ40ȱeVȱspectra)ȱusingȱtheȱAgilentȱsoftwareȱ[3].ȱ
Acknowledgments:ȱWeȱacknowledgeȱsupportȱ fromȱEUȱ forȱ theȱFP7ȱPharmaSeaȱprojectȱandȱ fromȱAgilentȱ forȱ
ThoughtȱLeaderȱAwardȱofȱnewȱMSȬinstrumentation.ȱ
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Toȱ activelyȱ pursueȱ bioactiveȱ compoundsȱ fromȱ naturalȱ sourcesȱ dataȱ coveringȱ fiveȱ disparateȱ
sourcesȱ areȱ requiredbiogeography,ȱ taxonomy,ȱ accessȱ toȱ biodataȱ asȱ wellȱ asȱ dereplicationȱ andȱ
characterisationȱ tools.ȱ Fortunatelyȱ forȱ thoseȱ workingȱ inȱ marineȱ naturalȱ productsȱ oneȱ database,ȱ
MarinLitȱ coversȱ allȱ theseȱ areas.ȱ Thereȱ areȱ threeȱ aspectsȱ ofȱMarinLitȱ thatȱ areȱ notȱ foundȱ inȱ anyȱ ȱ
otherȱdatabase:ȱ
x biogeography;ȱ
x functionalȱgroupȱrecognition;ȱandȱ
x accessȱtoȱbiodata.ȱ
Theseȱdataȱareȱvitalȱinȱtheȱselectionȱofȱcollectingȱsites,ȱdereplicationȱandȱappropriateȱassaysȱforȱ
compoundsȱofȱinterest.ȱBiogeographyȱisȱdescribedȱinȱthisȱposterȱandȱtheȱfunctionalȱgroupȱrecognitionȱaspectsȱ
areȱdescribedȱ inȱ anȱ adjacentȱposter.ȱBiogeography,ȱ theȱdescriptionȱandȱunderstandingȱofȱ theȱ spatialȱ
patternsȱofȱbiodiversity,ȱisȱanȱecologicalȱtoolȱseldomȱassociatedȱwithȱnaturalȱproductsȱresearch.ȱBut,ȱ
informationȱonȱbiodiversityȱhotspots,ȱspeciesȱdistributionȱandȱlatitudinal/longitudinalȱgradientsȱcanȱ
beȱ vitalȱ toȱ understandȱ andȱ predictȱ theȱ distributionȱ ofȱmarineȱ naturalȱ products,ȱ leadȱ toȱ aȱ betterȱ
understandingȱ ofȱ spatialȱ andȱ temporalȱ patternsȱ inȱ chemotaxonomicȱ studiesȱ ofȱ taxaȱ ofȱ interest,ȱ ȱ
andȱultimatelyȱ increaseȱ theȱ successȱofȱnaturalȱproductȱdiscovery.ȱTheȱpaucityȱofȱbiogeographicalȱ
informationȱ forȱ marineȱ speciesȱ hasȱ beenȱ addressedȱ byȱ MarinLitȱ byȱ theȱ incorporationȱ ofȱ
geographical/depthȱdataȱinȱaȱsearchableȱwebȬbasedȱformatȱandȱisȱtheȱonlyȱnaturalȱproductȱdatabaseȱableȱ
toȱprovideȱandȱsearchȱbiogeographicalȱdata,ȱorȱcombineȱthoseȱdataȱwithȱotherȱtypicalȱdatabaseȱfeaturesȱ
suchȱ asȱ substructureȱ searching.ȱ Examplesȱ willȱ beȱ providedȱ toȱ demonstrateȱ theȱ potentialȱ ofȱ
biogeographyȱasȱaȱtoolȱtoȱprovideȱnewȱinsightsȱintoȱfutureȱbioprospectingȱefforts.ȱ
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Toȱ activelyȱ pursueȱ bioactiveȱ compoundsȱ fromȱ naturalȱ sourcesȱ dataȱ coveringȱ fiveȱ disparateȱ
sourcesȱ areȱ requiredbiogeography,ȱ taxonomy,ȱ accessȱ toȱ biodataȱ asȱwellȱ asȱ dereplicationȱ andȱ
characterisationȱtools.ȱFortunatelyȱforȱthoseȱworkingȱinȱmarineȱnaturalȱproductsȱoneȱdatabase,ȱMarinLitȱ
coversȱallȱtheseȱareas.ȱThereȱareȱthreeȱaspectsȱofȱMarinLitȱthatȱareȱnotȱfoundȱinȱanyȱotherȱdatabase:ȱ
x biogeography;ȱ
x functionalȱgroupȱrecognition;ȱandȱ
x accessȱtoȱbiodata.ȱ
Theseȱdataȱareȱvitalȱinȱtheȱselectionȱofȱcollectingȱsites,ȱdereplicationȱandȱappropriateȱassaysȱforȱ
compoundsȱofȱinterest.ȱFunctionalȱgroupȱrecognitionȱisȱdescribedȱinȱthisȱposterȱandȱtheȱbiogeographyȱaspectsȱ
areȱdescribedȱ inȱanȱadjacentȱposter.ȱFunctionalȱgroupȱ recognition.ȱThisȱapproachȱ isȱveryȱsimple,ȱbutȱ
extraordinarilyȱdiscriminating.ȱ1HȬNMRȱspectraȱareȱinformationȬrichȱandȱallowȱtheȱreadyȱrecognitionȱ
ofȱaȱwideȱvarietyȱofȱfunctionalȱgroupsmethylȱgroups,ȱacetalȱprotons,ȱaȬprotonsȱinȱpeptides,ȱcarbinol,ȱ
andȱ olefinicȱ protonsȱ andȱ aromaticȱ substitutionȱ patterns.ȱMarinLitȱ usesȱ aȱ specificallyȱ developedȱ
algorithmȱthatȱrecognizesȱaȱwideȱrangeȱofȱfunctionalȱgroupsȱwithinȱaȱstructureȱleadingȱtoȱeachȱentryȱ
inȱ MarinLitȱ beingȱ seededȱ withȱ theȱ numbersȱ ofȱ theseȱ functionalȱ groupsȱ observableȱ inȱ aȱ ȱ
1HȬNMRȱ spectrumȱ inȱ searchableȱ fields.ȱ Byȱ simplyȱ countingȱ theȱ numberȱ andȱ typesȱ ofȱ featuresȱ ȱ
(methylȱgroups,ȱaromaticȱsubstitutionȱpatterns,ȱetc.)ȱinȱaȱ1HȬNMRȱspectrumȱandȱsearchingȱMarinLitȱ
allȱcompoundsȱthatȱmatchȱareȱrecognised.ȱIfȱthereȱisȱnoȱmatchȱtheȱcompoundȱisȱnewȱtoȱmarineȱnaturalȱ
products.ȱRecentȱadvancesȱinȱtheȱdetectionȱalgorithmȱallowȱforȱtheȱrecognitionȱofȱaȱwiderȱrangeȱofȱ
aromaticȱ andȱ heteroaromaticȱ systems.ȱ MarinLitȱ isȱ theȱ onlyȱ databaseȱ withȱ functionalȱ groupȱ
recognitionȱandȱ itȱ isȱpossibleȱ toȱ combineȱ thoseȱdataȱwithȱotherȱ typicalȱdatabaseȱ featuresȱ suchȱasȱ
substructureȱsearching.ȱExamplesȱwillȱbeȱprovidedȱthatȱdemonstrateȱtheȱpotentialȱofȱfunctionalȱgroupȱ
recognitionȱasȱaȱdereplicationȱtool.ȱ
AnȱEasy,ȱReproducibleȱandȱSemiȬAutomatedȱProtocolȱ
forȱBioassayȬGuidedȱFractionationȱofȱMarineȱExtractsȱ
GenoveffaȱNuzzoȱ1,ȱAdeleȱCutignanoȱ1,ȱElviraȱLuongoȱ1,ȱCarmelaȱGalloȱ1,ȱGiovannaȱRomanoȱ2,ȱ
AdriannaȱIanoraȱ2ȱandȱAngeloȱFontanaȱ1ȱ
1ȱ CNRȬICB,ȱPozzuoli,ȱNapoli,ȱItalyȱ
2ȱ SZN,ȱNapoli,ȱItalyȱ
Marineȱbiodiversityȱisȱaȱrichȱsourceȱofȱaȱgreatȱvarietyȱofȱnovelȱchemicalȱentitiesȱsomeȱofȱwhichȱ
areȱendowedȱwithȱpharmaceuticalȱpropertiesȱ[1,2].ȱTheȱdiscoveryȱofȱtheseȱproductsȱreliesȱonȱdifferentȱ
approachesȱbutȱtheȱmostȱcommonȱentailsȱbioassayȬguidedȱfractionationȱofȱmarineȱextracts.ȱSeveralȱ
academicȱandȱindustrialȱgroupsȱareȱfamiliarȱwithȱhighȬthroughputȱscreeningȱ(HTS)ȱtoȱassayȱaȱlargeȱ
numberȱofȱpotentialȱchemicalȱagentsȱagainstȱaȱchosenȱsetȱofȱdefinedȱbiologicalȱtargets.ȱTheȱsuccessȱ ȱ
ofȱ thisȱmethodȱ requiresȱ theȱovercomingȱofȱseveralȱcrucialȱpoints,ȱasȱ removingȱofȱsaltsȱ thatȱ ledȱ toȱ
overlookingȱbioactiveȱcomponentsȱandȱemphasizingȱtheȱpresenceȱofȱminorȱcompoundsȱoftenȱmaskedȱ
inȱtheȱrawȱmaterial.ȱHereȱweȱpresentȱanȱeasy,ȱversatileȱandȱefficientȱfractionationȱprocedureȱtoȱscreenȱ
marineȱorganismȱextractsȱbasedȱonȱSolidȱPhaseȱExtractionȱ(SPE).ȱTheȱprotocolȱreliesȱonȱaȱpolystyreneȱ
basedȱ adsorbentȱ asȱ solidȱ supportȱ andȱ aȱ stepwiseȱ organicȱ solventȱ elution.ȱTheȱmethodȱ hasȱ beenȱ
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validatedȱ onȱ threeȱ selectedȱ marineȱ organisms,ȱ i.e.,ȱ Dendrillaȱ membranosa,ȱ Renieraȱ saraiȱ andȱ
Amphidiniumȱ carterae,ȱwhoseȱ secondaryȱmetabolismȱhasȱbeenȱpreviouslyȱ investigated.ȱTheȱ resultsȱ
indicatedȱ thatȱ theȱmainȱclassesȱofȱprimaryȱandȱsecondaryȱmetabolitesȱexhibitedȱaȱpredictableȱandȱ
reproducibleȱdistributionȱwithinȱfiveȱfractions.ȱByȱusingȱanȱautomatedȱchromatographicȱplatform,ȱ
theȱmethodȱhasȱbeenȱminiaturizedȱthusȱallowingȱtoȱquicklyȱhandleȱseveralȱsamplesȱatȱlaboratoryȱscaleȱ
withȱsignificantȱsavingȱofȱtimeȱandȱsolvent.ȱCombinedȱwithȱroutinelyȱNMRȱandȱMSȱanalyses,ȱtheȱ
platformȱproducesȱaȱrichȱdataȱsetȱoverȱaȱrelativelyȱshortȱspaceȱofȱtimeȱandȱsupportsȱtheȱdevelopmentȱ
ofȱaȱhomeȬmadeȱlibraryȱofȱnaturalȱproducts.ȱInȱsupportȱofȱthis,ȱweȱbrieflyȱreportȱtheȱapplicationȱofȱ
ourȱprotocolȱ toȱ twoȱdiscoveryȱprogramsȱ forȱ immunoȬmodulatoryȱ andȱ antiȬinfectiveȱ agentsȱ fromȱ
spongesȱandȱcultivableȱmarineȱorganisms.ȱ
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AȱTimeȬScaleȱMetabolomicsȱStudyȱRevealsȱ
BiosyntheticȱPathwaysȱinȱMarineȬSourcedȱ
PenicilliumȱCulturesȱ
CatherineȱRoullier,ȱMathildeȱPeigné,ȱYvesȱFrançoisȱPouchusȱandȱOlivierȱGrovelȱ
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Theȱ fieldȱ ofȱ researchȱ combiningȱ naturalȱ productsȱ chemistryȱ andȱ metabolomicsȱ studiesȱ isȱ
currentlyȱgrowing.ȱWhenȱ tryingȱ toȱunravelȱ crypticȱbiosyntheticȱpathwaysȱ fromȱmicroorganisms,ȱ
differentȱmethodsȱareȱusuallyȱperformedȱsuchȱasȱtargetedȱmutagenesis,ȱchangesȱ inȱcultureȱmedia,ȱ
useȱ ofȱ differentȱ typesȱofȱ elicitors,ȱ asȱwellȱ asȱ coȬcultivationȱofȱorganisms.ȱMostȱ researchȱ inȱ thisȱ fieldȱ
statisticallyȱcomparesȱtheȱmetabolicȱprofilesȱ(eitherȱLCȬMSȱorȱNMRȱorȱboth)ȱgeneratedȱafterȱaȱselectedȱ
timeȱofȱcultivationȱunderȱtheȱdifferentȱtreatmentsȱappliedȱtoȱtheȱmicroorganismsȱinȱorderȱtoȱidentifyȱ
interestingȱ compounds.ȱ Evenȱ thoughȱ itȱ isȱ wellȱ assumedȱ thatȱ metabolismȱ isȱ aȱ functionȱ ofȱ theȱ
developmentȱstageȱofȱanȱorganismȱandȱconsequentlyȱchangesȱoverȱ time,ȱ soȱ far,ȱ fewȱstudiesȱhaveȱ
comparedȱmetabolicȱprofilesȱ throughȱ time.ȱThen,ȱ itȱ canȱbeȱassumedȱ thatȱ suchȱ studiesȱ canȱ revealȱ ȱ
newȱmetabolicȱ intermediatesȱ inȱbiosyntheticȱpathways.ȱ Inȱ theȱworkȱpresentedȱhere,ȱ aȱ timeȬscaleȱ
metabolomicȱstudyȱhasȱbeenȱperformedȱonȱdifferentȱmarineȬderivedȱPenicilliumȱstrains,ȱ forȱwhichȱ
crudeȱ cultureȱ extractsȱ wereȱ analyzedȱ byȱ HPLCȬDADȬHRMSȱ eachȱ dayȱ forȱ anȱ 18Ȭdayȱ period.ȱ
Differencesȱ inȱ termsȱ ofȱ finalȱ metabolites,ȱ intermediatesȱ andȱ kineticsȱ ofȱ productionȱ haveȱ beenȱ
highlightedȱ forȱstrainsȱbelongingȱ toȱdifferentȱPenicilliumȱ species.ȱTheȱ resultsȱofȱ thisȱ studyȱwillȱbeȱ
givenȱwithȱaȱparticularȱfocusȱonȱaȱcommonȱbiosyntheticȱpathwayȱinȱallȱstrainsȱleadingȱtoȱgriseofulvin,ȱ
aȱdrugȱwhichȱisȱstillȱonȱtheȱmarketȱandȱregainsȱinterestȱinȱtheȱfieldȱofȱcancer.ȱ
  
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
7209 
13CȱNMRȱasȱaȱMetabolomicȱToolȱforȱIdentificationȱofȱ
IndividualȱComponentsȱofȱAlgalȱExtracts:ȱ ȱ
AnȱApplicationȱtoȱtheȱChemiodiversityȱofȱ ȱ
LaurenciaȱmicrocladiaȱfromȱCorsicaȱ(AjaccioȱBay)ȱ
SylvainȱSutour,ȱAngeȱBighelli,ȱVincentȱCastolaȱandȱMathieuȱPaoliȱ
UniversityȱofȱCorsica,ȱEquipeȱChimieȱetȱBiomasse,ȱAjaccio,ȱFranceȱ
Theȱ genusȱ Laurenciaȱ isȱ oneȱ ofȱ theȱmostȱ prolificȱ algalȱ sourcesȱ ofȱ highlyȱ diverseȱ secondaryȱ
metabolitesȱexhibitingȱ tremendousȱbiologicalȱactivity.ȱ Inȱorderȱ toȱ realizeȱaȱmetabolomicȱ studyȱofȱ
extractsȱ fromȱLaurenciaȱmicrocladiaȱgrowingȱwildȱonȱ theȱCorsicanȱCoast,ȱweȱappliedȱ theȱanalyticalȱ
methodȱbasedȱonȱ13CȬNMRȱdevelopedȱinȱourȱlaboratory.ȱTheȱrecordedȱ13CȱNMRȱspectraȱofȱpentaneȱandȱ
ethylȱacetateȱextractsȱfollowedȱbyȱaȱcomputerȬaidedȱanalysis,ȱallowedȱtheȱidentificationȱ9ȱcompoundsȱ
belongingȱtoȱterpene,ȱacetogeninȱandȱsterolȱfamilies.ȱ3(E)Ȭlaurenyneȱisȱtheȱmainȱcompound,ȱfollowedȱ
byȱ 3(Z)Ȭlaurenyne,ȱ cholesterol,ȱ obtusalleneȱ IAȱ andȱ aȱdibromochamigreneȱderivative.ȱAmongȱ theȱ ȱ
nonȱ polarȱ compoundsȱ (pentaneȱ extract)ȱ weȱ canȱ identifyȱ fourȱ knownȱ compoundsȱ bearingȱ aȱ ȱ
lauraneȱ(laureneȱandȱdihydrolaurene)ȱandȱaȱcuparaneȱ(AȬbromocupareneȱandȱAȬisobromocuparene)ȱ
skeleton.ȱAllȱtheȱpreviouslyȱ identifiedȱcompoundsȱareȱdescribedȱforȱtheȱfirstȱtimeȱ inȱextractsȱfromȱ
Laurenciaȱmicrocladia.ȱMoreover,ȱnoȱcompoundsȱpreviouslyȱdescribedȱfromȱLaurenciaȱmicrocladiaȱandȱ
LaurenciaȱobtusaȱfromȱGreeceȱandȱItalyȱwereȱidentifiedȱfromȱtheȱCorsicanȱextracts.ȱAsȱsuggestedȱbyȱ ȱ
F.ȱPietra,ȱthereȱisȱaȱcloseȱrelationshipȱbetweenȱaȱspeciesȱandȱaȱchemicalȱfamilyȱmoreȱthanȱindividualȱ
compound.ȱ Thus,ȱ Laurenciaȱmicrocladiaȱ fromȱCorsicaȱ isȱ differentȱ fromȱ Laurenciaȱmicrocladiaȱ fromȱ
Greeceȱ whichȱ producesȱ mainlyȱ sesquiterpenesȱ bearingȱ cuparaneȱ andȱ lauraneȱ skeleton.ȱ Itsȱ
metabolomicȱ profileȱ isȱ closerȱ toȱ thoseȱ describedȱ inȱ Italyȱ byȱ theȱ occurrenceȱ ofȱ C15ȱ acetogeninȱ
representedȱbyȱ3EȬlaurenyneȱasȱmajorȱcomponent.ȱHowever,ȱaȱdifferenceȱisȱstillȱremainingȱbetweenȱ
C15ȱacetogeninsȱ fromȱextractsȱ fromȱ Italyȱandȱ fromȱCorsica.ȱ Indeed,ȱoxepanesȱcharacterizeȱextractsȱ
fromȱItalyȱwhereasȱsevenȱmembersȱringȱacetylenicȱethersȱcharacterizeȱextractsȱfromȱCorsica.ȱ13CȱNMRȱ
asȱprovedȱ toȱbeȱanȱefficientȱmetabolomicȱ toolȱ forȱ identificationȱofȱ individualȱcomponentsȱofȱalgalȱ
extracts.ȱ Theȱ unambiguouslyȱ identificationȱ ofȱ stereoisomersȱ exhibitingȱ closeȱ orȱ netȱ enoughȱ
differentiatedȱmassȱspectraȱlike:ȱ3Eȱvs.ȱ3ZȬlaurenyneȱandȱAȬbromocupareneȱvs.ȱAȬisobromocupareneȱ
appearȱtoȱbeȱaȱstrongȱadvantageȱofȱthisȱmethod.ȱ
Biodiversity,ȱAntiȬTrypanosomalȱActivityȱScreening,ȱ
andȱMetabolomicsȱProfilingȱofȱActinomycetesȱ
IsolatedȱfromȱMediterraneanȱSpongesȱ
ChengȱChengȱ1,ȱLynseyȱMacIntyreȱ2,ȱUsamaȱRamadanȱAbdelmohsenȱ1,4,ȱHannesȱHornȱ1,ȱ ȱ
ParaskeviȱN.ȱPolymenakouȱ3,ȱRuAngelieȱEdradaȬEbelȱ2ȱandȱUteȱHentschelȱ1ȱ
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MarineȱspongeȬassociatedȱactinomycetesȱareȱconsideredȱasȱpromisingȱsourcesȱforȱtheȱdiscoveryȱ
ofȱnovelȱbiologicallyȱactiveȱcompounds.ȱInȱtheȱpresentȱstudy,ȱaȱtotalȱofȱ64ȱactinomycetesȱwereȱisolatedȱ
fromȱ12ȱdifferentȱmarineȱspongeȱspeciesȱthatȱhadȱbeenȱcollectedȱfromȱoffshoreȱtheȱislandsȱofȱMilosȱ
andȱCrete,ȱGreece,ȱ easternȱMediterranean.ȱTheȱ isolatesȱwereȱ affiliatedȱ toȱ 23ȱ generaȱ representingȱ ȱ
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8ȱdifferentȱsubordersȱbasedȱonȱnearlyȱfullȱlengthȱ16SȱrRNAȱgeneȱsequencing.ȱFourȱputativelyȱnovelȱ
speciesȱbelongingȱtoȱgeneraȱGeodermatophilus,ȱMicrolunatus,ȱRhodococcusȱandȱActinomycetosporaȱwereȱ
identifiedȱbasedȱonȱaȱsequenceȱsimilarityȱ<98.5%ȱtoȱvalidlyȱdescribedȱ16SȱrRNAȱgeneȱsequences.ȱEightȱ
actinomyceteȱisolatesȱshowedȱbioactivitiesȱagainstȱTrypanosmaȱbruceiȱbruceiȱTC221ȱwithȱhalfȱmaximalȱ
inhibitoryȱconcentrationȱ (IC50)ȱvaluesȱ<20ȱ ΐg/mL.ȱThirtyȱ fourȱ isolatesȱ fromȱ theȱMilosȱ collectionȱ andȱ ȱ
12ȱisolatesȱfromȱtheȱCreteȱcollectionȱwereȱsubjectedȱtoȱmetabolomicsȱanalysisȱusingȱhighȱresolutionȱ
LCȬMSȱandȱNMRȱforȱdereplicationȱpurposes.ȱTwoȱisolatesȱbelongȱtoȱtheȱgeneraȱStreptomycesȱ(SBT348)ȱ
andȱMicromonosporaȱ(SBT687)ȱwereȱprioritizedȱbasedȱonȱtheirȱdistinctȱchemistryȱprofilesȱasȱwellȱasȱ
theirȱ antiȬtrypanosomalȱ activities.ȱ Theseȱ findingsȱ demonstratedȱ theȱ feasibilityȱ andȱ efficacyȱ ofȱ
utilizingȱmetabolomicsȱtoolsȱtoȱprioritizeȱchemicallyȱuniqueȱstrainsȱfromȱmicroorganismȱcollectionsȱ
andȱfurtherȱhighlightȱspongesȱasȱrichȱsourceȱforȱnovelȱandȱbioactiveȱactinomycetes.ȱ
AffinityȱofȱSpongionellaȱIsolatedȱCompoundsȱ ȱ
byȱCyclophilinsȱ
AmparoȱAlfonsoȱ1,ȱJonȱAȱSánchezȱ1,ȱEvaȱAlonsoȱ1,ȱMostafaȱE.ȱRatebȱ2,3,ȱWaelȱE.ȱHoussenȱ2,4,ȱ ȱ
RainerȱEbelȱ2,ȱMarcelȱJasparsȱ2ȱandȱLuisȱMȱBotanaȱ1ȱ
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GracilinsȱH,ȱA,ȱLȱandȱTetrahydroaplysulphurinȬ1ȱareȱbioactiveȱditerpeneȱcompoundsȱisolatedȱ
fromȱtheȱmarineȱspongeȱSpongionellaȱableȱtoȱprotectȱmitochondriaȱfromȱoxidativeȱstress.ȱCyclophilinsȱ(Cyp)ȱ
areȱaȱgroupȱofȱproteinsȱbelongȱtoȱtheȱimmunophilinsȱfamilyȱwithȱdifferentȱlocalization,ȱCypȱDȱinȱtheȱ
mitochondrialȱmatrixȱ andȱCypȱAȱ inȱ theȱ cytosol.ȱ Theȱ activationȱ ofȱ theseȱmoleculesȱ hasȱ importantȱ
implicationsȱ inȱdiseasesȱ suchȱusȱalzheimer,ȱ cancerȱandȱ inflammatoryȱalterations.ȱCyclosporineȱAȱ
(CsA)ȱ isȱ aȱ cyclicȱ peptideȱ usefulȱ asȱ immunosuppressantȱ agentȱ withȱ highȱ affinityȱ byȱ differentȱ
immunophilins.ȱSinceȱtheȱeffectsȱofȱSpongionellaȱditerpenesȱoverȱmitochondriaȱandȱcalciumȱfluxesȱ
wereȱsimilarȱtoȱtheȱeffectsȱofȱCsA,ȱtheȱaimȱofȱthisȱworkȱwasȱtoȱstudyȱtheȱassociationȱbetweenȱallȱtheseȱ
compoundsȱandȱcyclophilinsȱbyȱusingȱaȱbiosensor.ȱThisȱinstrumentȱmeasuresȱbiomolecularȱinteractionsȱ
inȱrealȱ timeȱandȱallowsȱ theȱcalculationȱofȱkineticȱconstants.ȱCypȱAȱandȱDȱwereȱ immobilizedȱontoȱ ȱ
theȱ sensorȱ surfaceȱatȱpHȱ4.5ȱorȱ6.ȱOverȱ theseȱ immobilizedȱ ligandsȱ theȱassociationȱwithȱCsAȱandȱ
Spongionellaȱ compoundsȱ wasȱ studied.ȱ Whenȱ CsAȱ wasȱ usedȱ typicalȱ associationȱ curvesȱ wereȱ ȱ
obtainedȱ atȱ anyȱ conditionȱ studied,ȱ showingȱ higherȱ affinityȱwhenȱ theȱ immobilizationȱwasȱ doneȱ ȱ
atȱ pHȱ 6.ȱ Inȱ theȱ presenceȱ ofȱ Spongionellaȱ compoundsȱ differentȱ resultsȱ wereȱ obtained.ȱ Whenȱ
cyclophilinsȱ wereȱ immobilizedȱ atȱ pHȱ 6ȱ noȱ interactionsȱ withȱ Spongionellaȱ derivativesȱ wereȱ ȱ
observed.ȱWithȱ Cypȱ Dȱ immobilizedȱ atȱ pHȱ 4.5,ȱ typicalȱ associationȱ curvesȱwereȱ obtainedȱwhenȱ ȱ
GracilinȱLȱ orȱTetrahydroaplysulphurinȬ1ȱwereȱ added,ȱwhileȱ noȱ interactionsȱwereȱ observedȱwithȱ
GracilinȱAȱandȱH.ȱWhenȱCypȱAȱwasȱimmobilizedȱatȱpHȱ4.5,ȱgoodȱassociationȱprofilesȱwereȱobtainedȱ
inȱ theȱ presenceȱ ofȱ Gracilinȱ Lȱ andȱ H,ȱ althoughȱ lowerȱ thanȱ CsA.ȱ Howeverȱ Gracilinȱ Aȱ andȱ
TetrahydroaplysulphurinȬ1ȱshowedȱhigherȱaffinityȱbyȱCypȱAȱthanȱCsA.ȱTheseȱresultsȱsuggestȱthatȱ
Spongionellaȱ diterpenesȱ areȱ novelȱ cyclophilinsȱ inhibitorsȱ withȱ affinityȱ comparableȱ toȱ thatȱ ofȱ
immunosuppressiveȱCsA.ȱ
ȱ ȱ
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FromȱChemicalȱProfileȱtoȱBiologicalȱProfile,ȱ
BrominatedȱMetabolitesȱfromȱtheȱBryozoanȱ ȱ
AmathiaȱtortuosaȱProduceȱPhenotypicȱEffectsȱonȱ
ParkinsonsȱDiseaseȱCellsȱ
YousefȱDashti,ȱMarieȬLaureȱVial,ȱStephenȱA.ȱWood,ȱGeorgeȱD.ȱMellick,ȱCatherineȱRoullierȱ ȱ
andȱRonaldȱJȱQuinnȱ
EskitisȱInstituteȱforȱDrugȱDiscovery,ȱGriffithȱUniversity,ȱBrisbane,ȱQLD,ȱAustraliaȱ
NMRȱmetaboliteȱ fingerprintsȱ ofȱ fractionsȱ fromȱ anȱ extractȱ ofȱ theȱ bryozoanȱAmathiaȱ tortuosaȱ
allowedȱ identificationȱofȱ threeȱknownȱandȱevidenceȱofȱaȱnewȱ tribrominatedȱmetabolite.ȱTheȱnewȱ
compound,ȱkororamideȱB,ȱwasȱpurifiedȱthroughȱNMRȬguidedȱisolationȱandȱtheȱstructureȱassignedȱ
byȱmassȱandȱdetailedȱNMRȱanalysis.ȱTheȱabsoluteȱconfigurationȱofȱtheȱnewȱcompoundȱwasȱestablishedȱ
byȱcomparisonȱofȱtheȱexperimentalȱandȱcalculatedȱelectronicȱcircularȱdichroismȱspectra.ȱTheȱcompoundsȱ
displayedȱeffectsȱonȱearlyȱendosomesȱwhenȱprofiledȱonȱhumanȱolfactoryȱneurosphereȬderivedȱcellsȱ
(hONS)ȱderivedȱfromȱaȱParkinsonsȱdiseaseȱpatientȱusingȱaȱmultidimensionalȱphenotypicȱassay.ȱ
ScottishȱSeaweedȱSpeciesȱasȱaȱSourceȱofȱBioactiveȱ
NaturalȱProductsȱ
KennethȱBoydȱandȱRobbieȱMuttonȱ
UniversityȱofȱtheȱHIghlandsȱandȱIslands,ȱThurso,ȱUKȱ
Inȱtheȱ1970sȱmarineȱnaturalȱproductsȱresearchȱwasȱlargelyȱfocusedȱonȱcataloguingȱnovelȱmetabolitesȱ
fromȱredȱandȱbrownȱalgae.ȱHoweverȱ interestȱ inȱmacroalgaeȱwasȱquicklyȱovertakenȱbyȱstudiesȱonȱ
otherȱphyla,ȱespeciallyȱsponges,ȱtunicatesȱandȱlatterlyȱmicroorganisms.ȱTheȱmovementȱawayȱfromȱ
studyingȱmacroalgaeȱcoincidedȱwithȱtheȱdevelopmentȱofȱscreeningȱprogrammesȱaimedȱatȱidentifyingȱ
compoundsȱwithȱpromisingȱpharmacologicalȱproperties.ȱAsȱaȱresultȱtheȱpharmacologicalȱpotentialȱofȱ
macroalgalȱmetabolitesȱhasȱbeenȱlargelyȱunexplored,ȱleadingȱtoȱthemȱbeingȱdescribedȱasȱoneȱofȱtheȱ
forgottenȱphylaȱinȱmarineȱnaturalȱproductsȱchemistry.ȱMacroalgaeȱareȱubiquitousȱinȱtheȱmajorityȱofȱ
nearȱshoreȱhabitatsȱandȱthereforeȱrepresentȱanȱeasilyȱaccessibleȱandȱpotentiallyȱvaluableȱresourceȱtoȱ
theȱnaturalȱproductsȱchemist.ȱHereȱweȱexamineȱmarineȱalgaeȱfromȱCaithnessȱ(Scotland)ȱasȱaȱsourceȱ
ofȱbioactiveȱnaturalȱmetabolites.ȱAȱsurveyȱofȱ18ȱsitesȱrevealedȱaȱwideȱdiversityȱofȱseaweedȱspeciesȱinȱ
theȱarea,ȱwithȱ22ȱgreen,ȱ43ȱbrownȱandȱ69ȱredȱalgalȱspeciesȱidentified.ȱFromȱthese,ȱmetabolitesȱhaveȱ
previouslyȱbeenȱreportedȱfromȱonlyȱ20ȱ(15%)ȱwithȱnoȱreportsȱofȱnaturalȱproductsȱfromȱtheȱremainingȱ
114ȱ(85%).ȱPolarȱandȱnonȬpolarȱextractsȱofȱ13ȱspeciesȱofȱalgaeȱwereȱpreparedȱandȱsubjectedȱtoȱaȱbatteryȱ
ofȱassaysȱincludingȱantioxidant,ȱantimicrobial,ȱantiȬinflammatoryȱandȱcyctotoxicity.ȱFromȱtheȱresultsȱ
57.6%ȱofȱtheȱpolarȱextractsȱshowedȱactivityȱinȱatȱleastȱoneȱofȱtheȱbioassaysȱwithȱ84.6%ȱofȱtheȱnonȬpolarȱ
extractsȱshowingȱactivity.ȱAȱseriesȱofȱmeroterpenesȱfromȱH.ȱsiliquosaȱexhibitedȱpotentȱantioxidantȱ
activity.ȱ Thisȱ demonstratesȱ theȱ potentialȱ ofȱ regionalȱ collectionȱ ofȱ macroalgaeȱ asȱ aȱ sourceȱ ofȱ ȱ
bioactiveȱmetabolites.ȱ
ȱ ȱ
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BiosynthesisȱofȱMarineȱNaturalȱProductsȱinȱMicrobesȱ
RationalȱDesignȱofȱPatgmac,ȱtheȱMacrocyclaseȱfromȱ
PatellamideȱPathway,ȱtoȱAccelerateȱtheȱProductionȱofȱ
CyclicȱPeptidesȱ
FabioȱTamakiȱ1,2,ȱWaelȱHoussenȱ1,2ȱandȱMarcelȱJasparsȱ1ȱ
1ȱ MarineȱBiodiscoveryȱCentre,ȱDepartmentȱofȱChemistry,ȱUniversityȱofȱAberdeen,ȱMestonȱWalk,ȱ ȱ
AberdeenȱAB24ȱ3UE,ȱUKȱ
2ȱ InstituteȱofȱMedicalȱSciences,ȱUniversityȱofȱAberdeen,ȱAberdeenȱAB25ȱ2ZD,ȱUKȱ
TheȱbiosynthesisȱofȱtheȱribosomallyȬsynthesisedȱandȱpostȬtranslationallyȱmodifiedȱpatellamidesȱ
involvesȱ enzymaticȱ processingȱ ofȱ aȱ precursorȱ linearȱ peptideȱ thatȱ containsȱ aȱ leaderȱ sequenceȱ forȱ
recognitionȱbyȱtheȱheterocyclaseȱPatD,ȱaȱcoreȱsequenceȱtoȱbeȱprocessedȱandȱcleavageȱsignalsȱforȱtheȱ
proteaseȱPatAȱandȱtheȱmacrocyclaseȱPatGmac.ȱPatGmacȱisȱaȱveryȱslowȱenzymeȱwithȱaȱturnoverȱrateȱofȱ
oneȱmolecule/day.ȱItȱcanȱprocessȱcoreȱsequencesȱcontainingȱ611ȱaminoȱacidsȱofȱwhichȱtheȱlastȱresidueȱ
isȱeitherȱaȱprolineȱorȱaȱheterocyclisedȱaminoȱacid.ȱPatGmacȱhelixȬloopȬhelixȱinsertionȱplaysȱaȱcrucialȱ
roleȱforȱmacrocyclisationȱsinceȱitsȱdeletionȱresultedȱinȱenzymesȱpresentingȱonlyȱproteolyticȱacticityȱ
butȱnoȱmacrocyclisationȱactivityȱ[1].ȱWeȱusedȱaȱcombinationȱofȱbioinformaticsȱandȱstructuralȱdataȱtoȱ
identifyȱpositionsȱthatȱcanȱbeȱvariedȱtoȱimproveȱPatGmacȱkineticsȱandȱtoȱeliminateȱtheȱrequirementȱforȱ
prolineȱ orȱ heterocycleȱ inȱ theȱ coreȱ sequence.ȱCoȬvariationȱ analysesȱ usingȱ PatGmacȱ Proteinȱ Familyȱ
Statisticȱ[2]ȱyielded,ȱamongstȱothers,ȱfiveȱcoȬvariantȱpositionsȱnearȱtheȱactiveȱsiteȱresiduesȱasȱtargetsȱ
forȱ introducingȱ variabilityȱ aimingȱ speedȱ upȱ macrocyclaseȱ enzymes.ȱ Moreover,ȱ threeȱ additionalȱ
positionsȱ nearȱ theȱ subsiteȱ thatȱ housesȱ theȱ substrateȱ heterocyclisedȱ residueȱ (PDB:4AKT)ȱ [1],ȱwillȱ beȱ ȱ
furtherȱ targetedȱ forȱvariabilityȱ introductionȱaimingȱnewȱenzymesȱwithȱnoȱneedȱ forȱheterocyclisedȱ
aminoȱacids.ȱ
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Inȱ theȱ lastȱ decade,ȱ theȱ interestȱ inȱmacrocyclesȱ andȱ constrainedȱ cyclicȱ peptidesȱ hasȱ grownȱ
exponentiallyȱdueȱtoȱtheirȱhighȱresistanceȱtoȱenzymaticȱdigestionȱandȱhighȱreceptorȱbindingȱactivityȱ
whenȱcomparedȱtoȱtheirȱlinearȱcounterparts.ȱHowever,ȱaȱmainȱchallengeȱtoȱdevelopȱtheseȱcompoundsȱ
asȱtherapeuticsȱisȱtheȱlimitedȱabilityȱforȱmanyȱcompoundsȱtoȱcrossȱmembraneȱbarriers.ȱPrenylation,ȱaȱ
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postȬtranslationalȱmodificationȱthatȱinvolvesȱadditionȱofȱaȱprenylȱgroupȱtoȱaminoȱacidȱresidues,ȱcouldȱ
increaseȱ theȱ lipophilicityȱ ofȱ theȱ cyclicȱ productȱ andȱ thusȱ itsȱ abilityȱ toȱ crossȱ cellularȱmembranes.ȱ
Cyanobactinsȱ includeȱ manyȱ examplesȱ ofȱ prenylatedȱ cyclicȱ peptidesȱ suchȱ asȱ trunkamidesȱ fromȱ
Prochloronȱspp.ȱandȱaestuaramidesȱfromȱLyngbyaȱaestuarii.ȱOurȱgroupȱhasȱidentifiedȱtheȱstructureȱofȱ
PatFȱprenylaseȱfromȱProchloron.ȱHoweverȱPatFȱisȱaȱnonȬfunctionalȱprenylaseȱwhichȱisȱinȱaccordanceȱ
withȱtheȱfactȱthatȱnoneȱofȱtheȱpatellamidesȱisȱprenylated.ȱMoreȱrecently,ȱSchmidtȱgroupȱstudiedȱLynFȱ
prenylaseȱthatȱisȱcapableȱofȱprocessingȱoxygenȱcontainingȱaminoȱacidsȱsuchȱasȱSer,ȱThrȱandȱTyr.ȱInȱ
tyrosine,ȱtheȱprocessȱ isȱfollowedȱbyȱspontaneousȱnonenzymaticȱClaisenȱrearrangementȱgeneratingȱ
theȱCȬprenylatedȱderivative.ȱTheȱaimȱofȱ thisȱprojectȱ isȱ toȱ studyȱhomologuesȱofȱLynF,ȱ inȱorderȱ toȱ
identifyȱ enzymesȱ thatȱ canȱ processȱ otherȱ aminoȱ acids,ȱ e.g.,ȱ tryptophanȱ andȱ identifyingȱ theȱ keyȱ
structuralȱfeaturesȱresponsibleȱforȱsubstrateȱspecificity.ȱ
Tamd:ȱAnȱ΅ȬOxoamineȱSynthaseȱEnzymeȱInvolvedȱinȱ
theȱBiosynthesisȱofȱtheȱMarineȱNaturalȱProductȱ
TambjamineȱYP1ȱ
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TambjamineȱYP1ȱisȱaȱnaturalȱproductȱproducedȱbyȱtheȱmarineȱmicroorganismȱPseudoalteromonasȱ
tunicata,ȱwhichȱcolonisesȱ theȱsurfaceȱofȱ theȱseaȱ lettuceȱUlvaȱaustralisȱandȱpreventsȱbiofouling.ȱTheȱ
tambjaminesȱareȱaȱfamilyȱofȱbipyrrolicȱnaturalȱproductsȱwithȱcytotoxicȱandȱantimicrobialȱactivityȱthatȱ
alsoȱactȱasȱanionȱtransporters.ȱTheȱgeneȱclusterȱencodedȱinȱtheȱP.ȱtunicataȱgenomeȱforȱtambjamineȱYP1ȱ
productionȱwasȱidentifiedȱbyȱKjellebergȱetȱal.ȱandȱcontainsȱ19ȱgenesȱinȱoneȱoperon.ȱTheȱTamDȱgeneȱ
isȱpredictedȱtoȱencodeȱanȱunusualȱtwoȱdomainȱenzymeȱthatȱisȱcomposedȱofȱanȱNȬterminalȱacylȬcarrierȱ
proteinȱ(ACP)ȱfusedȱtoȱaȱCȬterminalȱSerTȱdomainȱwhichȱ isȱaȱmemberȱofȱtheȱ΅Ȭoxoamineȱsynthaseȱ
(AOS)ȱfamily.ȱWeȱhypothesiseȱthatȱTamDȱcondensesȱLȬserineȱwithȱanȱACPȬboundȱsubstrateȱusingȱaȱ
pyridoxalȱ5ȝȬphosphateȱ(PLP)ȱdependentȱClaisenȬlikeȱdecarboxylationȱreaction.ȱTheȱTamDȱproductȱ
wouldȱ subsequentlyȱ cycliseȱ toȱ formȱ theȱbipyrroleȱmoietyȱofȱ tambjamineȱYP1.ȱNotȱonlyȱareȱ theseȱ
enzymesȱinterestingȱforȱtheȱproductionȱofȱtambjaminesȱforȱclinicalȱstudiesȱbutȱpyrroleȱstructuresȱareȱ
alsoȱimportantȱmotifsȱinȱmanyȱotherȱdrugsȱ[3].ȱTheȱfullȱlengthȱTamDȱenzymeȱhasȱbeenȱheterologouslyȱ
expressedȱinȱEscherichiaȱcoliȱasȱwellȱasȱtheȱseparateȱACPȱandȱSerTȱdomains.ȱLoadingȱofȱtheȱACPȱandȱ
bindingȱ ofȱ theȱ substratesȱ toȱ theȱAOSȱ domainȱ areȱ beingȱ investigatedȱ byȱmassȱ spectrometryȱ andȱ
UV/Visibleȱspectroscopy.ȱEffortsȱtoȱobtainȱaȱcrystalȱstructureȱofȱtheȱenzymeȱareȱunderwayȱandȱwillȱ
hopefullyȱshedȱlightȱonȱtheȱsubstrateȱbindingȱandȱmechanismȱofȱactionȱofȱtheȱenzyme.ȱInȱtheȱfutureȱ
theȱenzymeȱkineticsȱwillȱbeȱprobedȱusingȱsyntheticȱsubstratesȱandȱotherȱrecombinantȱenzymesȱfromȱ
theȱtambjamineȱYP1ȱbiosyntheticȱpathway.ȱ
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Theȱ marineȬderivedȱ fungusȱ Coniothyriumȱ cerealeȱ wasȱ isolatedȱ fromȱ theȱ Balticȱ seaȱ algaȱ
Enteromorphaȱsp.,ȱisȱaȱprofileȱproducerȱofȱphenalenones.ȱUponȱcultivationȱonȱsolidȱmarineȱmedium,ȱ
itȱproducedȱanȱ impressiveȱrangeȱofȱpolyketidesȱwithȱuniqueȱstructuresȱandȱremarkableȱbiologicalȱ
activitiesȱ [13].ȱ Toȱ establishȱ theȱ biosyntheticȱ precursorsȱ ofȱ theȱ polyketidesȱ (ƺ)Ȭcereolactamȱ andȱ ȱ
(ƺ)Ȭcereoaldomine,ȱwhichȱ inhibitedȱHumanȱLeukocyteȱElastaseȱ (HLE)ȱwithȱanȱ IC50ȱvalueȱofȱ9.28ȱ ȱ
andȱ3.01ȱ ΐMȱ respectively;ȱC.ȱ cerealeȱwasȱ cultivatedȱwithȱ 13CȬlabeledȱprecursors.ȱWeȱ successfullyȱ
elucidatedȱ theȱbiosyntheticȱoriginsȱofȱ theȱ carbonȱ skeletonȱofȱ (ƺ)Ȭcereolactamȱandȱ trypetheloneȱbyȱ
intensiveȱ 13Cȱ NMRȱ techniques.ȱ Fractionsȱ containingȱ theȱ (ƺ)Ȭcereoaldomineȱ wereȱ analysedȱ byȱ ȱ
UPLCȬMS.ȱMSȱ spectraȱ showedȱ signalsȱ indicatingȱ theȱpresenceȱofȱsevenȱacetateȱunits,ȱ fiveȱ forȱ theȱ
polyketideȱpartȱandȱtwoȱforȱtheȱterpeneȱunitȱ(Mȱ+ȱ1ȱtoȱMȱ+ȱ7).ȱAccordingȱtoȱourȱputativeȱbiosyntheticȱ
pathway,ȱrespectiveȱmetabolitesȱoriginateȱfromȱheptaketideȱprecursorsȱofȱwhichȱsomeȱcarbonsȱareȱ
lostȱbyȱoxidativeȱcleavage.ȱInȱtheȱsameȱwayȱweȱestablishedȱtheȱbiosyntheticȱbuildingȱblocksȱofȱtheȱ
antimicrobialȱpolyketidesȱconiosclerodinȱandȱcereolactone.ȱ
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NewȱAmphidinolsȱfromȱtheȱDinoflagellateȱ
AmphidiniumȱcarteraeȱCollectedȱatȱFusaroȱLakeȱ
(Naples):ȱStructuralȱCharacterizationȱ ȱ
andȱBiosynthesisȱ
AdeleȱCutignano,ȱGenoveffaȱNuzzo,ȱAngelaȱSardoȱandȱAngeloȱFontanaȱ
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AmphidinolsȱareȱaȱfamilyȱofȱantifungalȱandȱhemolyticȱpolyhydroxyȬpolyeneȱpolyketidesȱtypicalȱ
ofȱdinoflagellatesȱofȱ theȱgenusȱAmphidiniumȱ [1].ȱTheȱ firstȱmemberȱofȱ theȱseriesȱwasȱ isolatedȱ fromȱ
Amphidiniumȱklebsiiȱinȱ1991ȱ[2]ȱandȱaȱfewȱcongenersȱhaveȱbeenȱreportedȱsoȱfarȱ[3,4].ȱInȱtheȱframeȱofȱ
ourȱongoingȱresearchȱonȱbioactiveȱnaturalȱproductsȱfromȱmarineȱprotists,ȱweȱstartedȱassemblingȱaȱ
collectionȱofȱmarineȱdinoflagellatesȱfromȱtheȱgulfȱofȱNaples.ȱAnȱepiphyticȱstrainȱwasȱisolatedȱfromȱ
theȱbrownȱmacroalgaȱDictyotaȱdichotomaȱcollectedȱ inȱ theȱbrackishȱwatersȱofȱFusaroȱLakeȱ (Naples)ȱ ȱ
andȱtaxonomicallyȱidentifiedȱasȱAmphidiniumȱcarterae.ȱFromȱtheȱmethanolicȱextractȱofȱtheȱmicroalgalȱ
pelletȱ weȱ characterizedȱ twoȱ newȱ amphidinolȱ analogs,ȱ namedȱ amphidinolȬ20ȱ (AM20)ȱ andȱ itsȱ ȱ
7Ȭsulfateȱderivativeȱ (amphidinolȬ21,ȱAM21).ȱAlongȱwithȱ theȱ identificationȱofȱ theseȱmoleculesȱandȱ ȱ
theȱevaluationȱofȱtheȱantifungalȱactivityȱofȱAM20,ȱhereȱweȱreportȱtheȱelucidationȱofȱtheirȱbiosynthesisȱ
byȱNMRȱstudiesȱonȱtheȱ13CȬlabelledȱderivativesȱafterȱexperimentsȱwithȱ1Ȭ13Cȱacetate,ȱ2Ȭ13Cȱacetate,ȱ
1,2Ȭ13Cȱacetateȱandȱ1Ȭ13Cȱglycolate.ȱ
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CitrininȱandȱOtherȱPolyketidesȱfromȱPenicilliumȱ
citrinum,ȱanȱEndophyteȱfromȱtheȱMarineȱRedȱAlgaȱ
Dichotomariaȱmarginataȱ
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Marineȱorganismsȱmayȱhostȱaȱvarietyȱofȱendophyticȱfungi,ȱwhichȱinduceȱorȱenhanceȱproductionȱ
ofȱsecondaryȱmetabolitesȱassociatedȱtoȱimportantȱfeaturesȱinȱadaptation,ȱdefenseȱagainstȱpredators,ȱ
andȱrepresentȱanȱ importantȱsourceȱforȱbioprospection.ȱDichotomariaȱmarginataȱ isȱaȱmarineȱredȱalgaȱ
collectedȱ inȱ theȱBrazilianȱ southeastȱ coastȱwhichȱ affordedȱ aȱ fungalȱ strainȱ identifiedȱ asȱPenicilliumȱ
citrinum.ȱItsȱcrudeȱextractȱaffordedȱcitrininȱandȱthreeȱderivatives:ȱdicitrininȱA,ȱdecarboxydihydrocitrinone,ȱ
andȱ esclerotininȱ A,ȱ alongȱ withȱ oneȱ xanthone,ȱ oneȱ anthraquinoneȱ andȱ otherȱ polyketides,ȱ byȱ
chromatographicȱfractionationȱandȱpurificationȱbyȱHPLC.ȱTheȱsecondaryȱmetabolitesȱidentificationȱ
wasȱ carriedȱoutȱmainlyȱ byȱESIMS,ȱNMRȱ analysesȱ andȱ searchȱ inȱAntimarin2011®,ȱMarinLit®ȱ andȱ
ChemSpider®ȱdatabanks.ȱInȱaddition,ȱtheirȱinhibitoryȱactivitiesȱtowardsȱkallikreinsȱwereȱevaluated.ȱ
Kallikreinsȱareȱserineȱproteasesȱcomprisingȱaȱgroupȱofȱ15ȱpeptidases,ȱwhichȱmayȱbeȱexpressedȱ inȱ
severalȱorgans,ȱareȱinvolvedȱinȱcellȱsignalingȱandȱconstituteȱimportantȱtumorȱbiomarkers.ȱKLK3ȱandȱ
KLK2ȱareȱprostateȱcancerȱmarkers,ȱwhereasȱKLK1ȱ isȱexpressedȱ inȱkidneys,ȱ intestineȱandȱ salivaryȱ
glands,ȱKLK7ȱisȱexpressedȱinȱesophagus,ȱkidneysȱandȱliver;ȱandȱKLK5ȱisȱexpressedȱinȱbreast,ȱCNS,ȱ
prostateȱandȱtrachea.ȱBestȱresultsȱwereȱobservedȱforȱcitrinin,ȱwhichȱinhibitedȱKLK1,ȱKLK3,ȱKLK5ȱandȱ
KLK7ȱwithȱIC50ȱvaluesȱofȱ1.27ȱmM,ȱ9.57ȱmM,ȱ6.60ȱmMȱandȱ2.51ȱmM,ȱrespectively.ȱCitrininȱinhibitoryȱ
activityȱwasȱalsoȱevaluatedȱtowardsȱtrypsinȱandȱpapainȱwithȱIC50ȱvaluesȱofȱ0.16ȱmMȱandȱ0.38ȱmM,ȱ
respectively.ȱSuchȱresultsȱcorroborateȱtheȱhugeȱchemodiversityȱofȱendophyticȱmarineȱfungiȱsecondaryȱ
metabolitesȱandȱmayȱrepresentȱanȱimportantȱcontributionȱforȱtheȱsustainableȱexplorationȱofȱmarineȱ
biodiversityȱinȱtheȱsearchȱforȱbioactiveȱcompounds.ȱ
AntifoulingȱThielavinsȱfromȱtheȱMarineȬDerivedȱ
FungusȱThielaviaȱsp.ȱ
ZhuangȱHanȱ1,3,ȱYingȱXuȱ2,3ȱandȱPeiȬYuanȱQianȱ3ȱ
1ȱ SanyaȱInstituteȱofȱDeepȬseaȱScienceȱandȱEngneering,ȱChineseȱAcademyȱofȱSciences,ȱSanya,ȱChinaȱ
2ȱ DivisionȱofȱLifeȱScience,ȱCollegeȱofȱLifeȱScience,ȱShenzhenȱUniversity,ȱShenzhen,ȱChinaȱ
3ȱ TheȱHongȱKongȱUniversityȱofȱScienceȱandȱTechnology,ȱHongȱKong,ȱChinaȱ
MarineȱnaturalȱproductsȱareȱregardedȱasȱaȱpotentialȱsourceȱofȱnonȬtoxicȱantifoulantsȱthatȱcanȱ
effectivelyȱpreventȱlarvalȱsettlementȱofȱfoulingȱorganismsȱonȱmanȬmadeȱmarineȱsurfaces.ȱInȱthisȱstudy,ȱ
weȱusedȱbioassayȬguidedȱisolationȱproceduresȱtoȱpurifyȱandȱcharacterizeȱ14ȱnewȱdepsides,ȱthielavinȱ
UZȱ(16)ȱandȱthielavinȱZ1Z8ȱ(814),ȱtogetherȱwithȱfourȱknownȱcompounds,ȱthielavinȱA,ȱH,ȱJ,ȱandȱ
Kȱ(1518),ȱfromȱtheȱEtOAcȱextractȱofȱtheȱmarineȬderivedȱfungalȱstrainȱThielaviaȱsp.ȱUST030930Ȭ004.ȱ
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Allȱofȱtheȱcompoundsȱwereȱevaluatedȱwithȱrespectȱtoȱtheirȱantifoulingȱpotentialȱagainstȱcypridsȱofȱ
theȱbarnacleȱBalanusȱamphitrite,ȱandȱtheȱresultsȱshowedȱthatȱcompoundsȱ46ȱandȱ916ȱwereȱactiveȱ
(EC50ȱvaluesȱrangingȱfromȱ2.95ȱ±ȱ0.59ȱtoȱ69.19ȱ±ȱ9.51ȱΐM,ȱrespectively).ȱTheȱinhibitiveȱeffectsȱofȱsomeȱ
activeȱ compoundsȱ wereȱ reversible.ȱ Thisȱ isȱ theȱ firstȱ reportȱ toȱ describeȱ antifoulingȱ activitiesȱ ofȱ
thielavinsȱagainstȱbarnacleȱcyprids.ȱ
BioactiveȱCompoundsȱfromȱFiveȱMarineȬDerivedȱ
FungalȱStrainsȱofȱtheȱSouthȱChinaȱSeaȱ
ShuȬHuaȱQi,ȱXiaoȬYongȱZhang,ȱXinȬYaȱXu,ȱXuȬHuaȱNongȱandȱJieȱWangȱ
SouthȱChinaȱSeaȱInstituteȱofȱOceanology,ȱChineseȱAcademyȱofȱSciences,ȱGuangzhou,ȱChinaȱ
Itȱisȱnowȱwellȱknownȱthatȱdiverseȱfungalȱcommunityȱisȱabundantȱinȱmarineȱenvironments,ȱandȱ
marineȱfungiȱhaveȱreceivedȱconsiderableȱattentionsȱasȱimportantȱsourcesȱforȱnewȱdrugȱdiscovery.ȱInȱorderȱ
toȱobtainȱnewȱbioactiveȱcompoundsȱfromȱmarineȱmicroorganisms,ȱweȱisolatedȱculturableȱfungiȱfromȱ
differentȱdeepȬseaȱ sedimentȱ coresȱ andȱ coralȱ samplesȱ fromȱ theȱ SouthȱChinaȱ Sea.ȱCombinedȱwithȱ
chemicalȱanalysisȱbyȱHPLCȱandȱLCȬMS,ȱandȱvariousȱbioassayȱtests,ȱsuchȱasȱantibacterial,ȱantifungal,ȱ
antifoulingȱandȱcytotoxicȱactivity,ȱsomeȱbioactiveȱfungalȱstrainsȱwereȱchosenȱforȱfurtherȱstudyȱofȱtheirȱ
bioactiveȱ secondaryȱmetabolites.ȱRecently,ȱweȱhaveȱobtainedȱmoreȱ thanȱ30ȱnewȱcompoundsȱwithȱ
obviousȱantifouling,ȱcytotoxic,ȱantioxidantȱorȱenzymeȱinhibitingȱactivityȱfromȱfiveȱmarineȬderivedȱfungalȱ
strainsȱ includingȱPenicilliumȱ sp.,ȱAspergillusȱ sp.,ȱXylariaceaeȱ sp.,ȱEngyodontiumȱ sp.,ȱTrichobotrysȱ sp.ȱ ȱ
Forȱ severalȱantifoulingȱ compounds,ȱ theirȱantifoulingȱactivitiesȱwereȱ furtherȱevaluatedȱ inȱ fieldȱ test.ȱ ȱ
Twoȱ newȱ chromonesȱ showedȱ significantȱ cytotoxicityȱ againstȱ severalȱ carcinomaȱ cellȱ lines,ȱ theirȱ
structureȬactivityȱ relationshipsȱwereȱdiscussed,ȱandȱ theirȱmechanismsȱofȱantitumorȱwereȱprobed.ȱ
ThreeȱcompoundsȱwithȱstrongȱinhibitingȱactivityȱtowardsȱacetylcholinesteraseȱwithȱIC50ȱ<ȱ0.1ȱΐM.ȱ
AndȱseveralȱcompoundsȱshowedȱstrongerȱantioxidantȱactivityȱthanȱVitaminȱC.ȱ
SearchingȱofȱNonȱRibosomalȱPeptidesȱAntiȱVibrioȱ
fromȱCollectionȱofȱIndonesanȱMarineȱActinobateriaȱ
NoerȱKasanah,ȱTriyantoȱTriyanto,ȱDrajadȱSeto,ȱBagashȱKurniadi,ȱMuhammadȱArrahmanȱ ȱ
andȱWisnuȱAdisusilaȱ
UniversitasȱGadjahȱMada,ȱYogyakarta,ȱIndonesiaȱ
Vibrioȱ spp.ȱ areȱ aȱ GramȬnegativeȱ bacteriaȱ thatȱ dominateȱ theȱ aquaticȱ habitat.ȱ Infectionȱ byȱ ȱ
Vibrioȱspp.ȱcanȱoccurȱinȱhumansȱthroughȱcontaminatedȱseafood,ȱopenȱwoundȱandȱcanȱcauseȱcholeraȱ
andȱ vibriosis.ȱ V.ȱ parahaemolyticusȱ causesȱ aȱ diarrheaȱ andȱ V.ȱ vulnificusȱ infectionȱ canȱ beȱ fatalȱ inȱ
immunocompromisedȱpatients.ȱInfectionȱbyȱVibrioȱspp.ȱalsoȱoneȱofȱmajorȱproblemȱinȱfishȱandȱshrimpȱ
aquaculture.ȱTheȱchoiceȱofȱantibioticȱforȱtherapyȱinȱhumansȱareȱlimitedȱasȱwellȱasȱantibioticȱuseȱinȱ
aquacultureȱisȱrestricted.ȱThereforeȱweȱneedȱaȱnewȱantiȬinfectiveȱcompoundsȱtoȱcontrolȱofȱVibrioȱspp.ȱ
infectionsȱinȱhumanȱandȱaquaculture.ȱTheȱobjectiveȱofȱthisȱresearchȱwasȱtoȱdiscoverȱnewȱbioactiveȱ
compoundsȱasȱAntivibrioȱbasedȱonȱselectionȱofȱpotentialȱmarineȱActinobacteria.ȱCollectionȱofȱmarineȱ
Actinobacteriaȱ collectedȱ fromȱ Tulamben,ȱ Indonesiaȱ wereȱ subjectedȱ forȱ screeningȱ basedȱ onȱ theȱ
presenceȱofȱnrpsȱgeneȱandȱbioactivityȱagainstȱVibrioȱsp.ȱDetectionȱofȱnrpsȱgeneȱwasȱdoneȱbyȱPCRȱandȱ
bioactivityȱwasȱexaminedȱbyȱ96ȱwellȱ formatȱandȱbioautography.ȱWeȱwereȱableȱ toȱselectȱpotentialȱ
marineȱActinobacteriaȱwithȱdesiredȱactivityȱandȱtargetȱgeneȱforȱfurtherȱstructureȱdetermination.ȱ
Keywords:ȱIndonesia;ȱactinobacteria;ȱnonȱribosomalȱpeptide;ȱVibrioȱ
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AntiȬCancerȱandȱApoptosisȬInducingȱActivitiesȱofȱ
StreptomycesȱA16Ȭ1ȱanȱIsolateȱfromȱCoastalȱSoilȱinȱ
theȱEastȱGulfȱofȱThailandȱ
RattanapornȱSriviboolȱ1ȱandȱChantarawanȱSaengkhaeȱ2ȱ
1ȱ InstituteȱofȱMarineȱScience,ȱBuraphaȱUniversity,ȱChonburi,ȱThailandȱ
2ȱ FacultyȱofȱAlliedȱHealthȱSciences,ȱBuraphaȱUniversity,ȱChonburi,ȱThailandȱ
Marineȱ microorganismsȱ haveȱ beenȱ investigatedȱ forȱ decadesȱ forȱ novelȱ naturalȱ antiȬcancerȱ
productsȱ thatȱareȱhardȱ toȱ formulateȱbyȱ traditionalȱ synthesis.ȱStreptomycesȱareȱaȱprolificȱ sourceȱofȱ
secondaryȱmetabolitesȱusedȱinȱclinicalȱcancerȱtherapyȱsuchȱasȱdaunomycin,ȱdoxorubicin,ȱbleomycin.ȱ
ThisȱstudyȱStreptomycesȱA16Ȭ1ȱwasȱisolatedȱfromȱcoastalȱsoilȱinȱChonburi,ȱThailand.ȱCytotoxicȱactivityȱ
andȱapoptoticȱmechanismsȱwereȱinvestigatedȱwithȱpartialȱpurificationȱofȱcrudeȱredȱpigmentȱofȱtheȱ
strain.ȱTheȱfractionatesȱwereȱappliedȱtoȱhumanȱnasopharynxȱcellȱlinesȱ(KBȱcells)ȱandȱperipheralȱbloodȱ
mononuclearȱcellsȱ(PBMCs).ȱPercentȱcellȱviabilityȱwasȱassessedȱbyȱMTTȱassay.ȱTheȱapoptoticȱeffectsȱ
wereȱevaluatedȱbyȱDAPIȱnuclearȱstaining,ȱagaroseȱgelȱelectrophoresis,ȱmitochondriaȱstainingȱandȱ
CaspaseȬ3ȱ activity.ȱOfȱ 21ȱ fractions,ȱ fr7Ȭ9,ȱ fr10Ȭ12,ȱ andȱ fr13Ȭ16ȱdisplayedȱ strongȱ inhibitoryȱ effectsȱ
againstȱKBȱcellsȱinȱaȱdoseȬdependentȱmannerȱbutȱlessȱeffectiveȱagainstȱPBMCs.ȱFractionȱfr7Ȭ9ȱshowedȱ
theȱgreatestȱeffectȱwithȱIC50ȱvaluesȱofȱ0.04ȱ±ȱ0.005,ȱwhereasȱfr10Ȭ12,ȱfr13Ȭ16ȱandȱdoxorubicinȱwere,ȱ ȱ
0.20ȱ±ȱ0.02,ȱ0.55ȱ±ȱ0.05ȱandȱ1.35ȱ±ȱ0.23ȱΐg/mL,ȱrespectively.ȱMorphologicalȱobservationsȱshowedȱcellȱ
shrinkage,ȱirregularȱinȱshapeȱwithȱcytoplasmicȱgranules.ȱMolecularȱmechanismsȱofȱcellȱdeathȱwereȱ
associatedȱwithȱmitochondrialȱ transmembraneȱdepolarization,ȱ chromatinȱ condensationȱandȱDNAȱ
fragmentationȱasȱwellȱasȱsubȱG1ȱfractionȱofȱcellȱcycles.ȱFurthermore,ȱtheȱinductionȱofȱapoptosisȱinȱKBȱ
cellsȱwasȱmediatedȱbyȱactivatedȱcaspaseȬ3ȱwhichȱwasȱsignificantlyȱdiminishedȱinȱaȱcaspaseȬ3ȱinhibitor.ȱ
Byȱ 16Sȱ rRNAȱ geneȱ sequenceȱ analysisȱ andȱ BLASTȱ matchingȱ fromȱ GenBankȱ databaseȱ revealedȱ
StreptomycesȱA16Ȭ1ȱwasȱ99.101%ȱsimilarityȱtoȱStreptomycesȱindiaensis.ȱOnȱchromatogramsȱthereȱwereȱ
atȱleastȱeightȱcomponentsȱinȱfr7Ȭ9,ȱtheȱstrongȱcytotoxicȱactivityȱandȱcellȱapoptosisȱmightȱcauseȱbyȱaȱ
synergisticȱeffectȱofȱsomeȱorȱallȱcomponentsȱwhileȱlittleȱcytotoxicȱeffectȱonȱPBMCsȱwasȱfoundȱwhichȱ
wasȱ aȱ goodȱ sign.ȱ Streptomycesȱ A16Ȭ1ȱ mightȱ haveȱ manyȱ promisingȱ activeȱ compoundsȱ ȱ
forȱ cancerȱ chemotherapy.ȱFurtherȱ effortsȱ toȱ identifyȱ theȱ structureȱ andȱ toȱ exploreȱ theȱ therapeuticȱ
strategyȱareȱnecessary.ȱ
BiologicalȱandȱChemicalȱAnalysisȱofȱBacteriaȱ
AssociatedȱwithȱCommonȱMarineȱSpongesȱ ȱ
fromȱSingaporeȱ
DeepakȱKumarȱGupta,ȱRownakȱNaziaȱandȱLikȱTongȱTanȱ
NationalȱInstituteȱofȱEducation,ȱSingapore,ȱSingaporeȱ
Marineȱinvertebrates,ȱsuchȱasȱspongesȱandȱcorals,ȱareȱhostsȱtoȱaȱmyriadȱofȱmicrobesȱandȱtheyȱ
representȱpotentialȱsourcesȱofȱbioactiveȱnaturalȱproducts.ȱ Inȱ thisȱstudy,ȱweȱpresentȱbiologicalȱandȱ
chemicalȱdataȱofȱ24ȱmarineȱmicrobialȱstrainsȱisolatedȱfromȱthreeȱcommonȱmarineȱsponges,ȱGelliodesȱ
fibulata,ȱClathriaȱ reinwardti,ȱ andȱXestospongiaȱ testudinaria.ȱUsingȱ cultureȬdependentȱmethod,ȱ theseȱ
marineȱmicrobesȱwereȱisolatedȱandȱculturedȱusingȱdifferentȱmarineȱmedia,ȱnamelyȱM1,ȱM2,ȱandȱM3.ȱ
Theȱorganicȱextractsȱofȱtheȱisolatedȱmarineȱmicrobesȱwereȱscreenedȱforȱcytotoxicityȱpropertyȱ(MOLTȬ4)ȱ
andȱ antibacterialȱ activityȱ basedȱ onȱ Escherichiaȱ coliȱ andȱ Bacillusȱ cereus.ȱ Theȱ organicȱ extractsȱ fromȱ ȱ
12ȱmarineȱmicrobialȱstrainsȱwereȱfoundȱtoȱdisplayȱsignificantȱanticancerȱ(MOLTȱcellȱline)ȱpropertyȱasȱ
wellȱ asȱ antibacterialȱ activityȱ againstȱMethicillinȬResistantȱ Staphylococcusȱ aureusȱ (MRSA)ȱ BAA40,ȱ
Escherichiaȱ coliȱ EC598,ȱ Escherichiaȱ faecalisȱ V583,ȱ Pseudomonasȱ aeruginosa,ȱ Burkholderiaȱ cenocepaciaȱ ȱ
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WTȬHill,ȱandȱAcinetobacterȱbaumannii.ȱTheȱphylogeneticȱdataȱbasedȱonȱ16SȱrRNAȱgenesȱofȱselectiveȱ
marineȱbacterialȱstrainsȱ thatȱshowedȱsignificantȱbiologicalȱactivitiesȱ isȱalsoȱpresented.ȱ Inȱaddition,ȱ
preliminaryȱchemicalȱdataȱbasedȱonȱLCMSȱandȱ1DȬNMRȱspectroscopyȱofȱbioactiveȱbacterialȬderivedȱ
extracts/fractionsȱ indicatedȱ theȱ presenceȱ ofȱ uniqueȱ secondaryȱmetabolites.ȱ Thisȱ studyȱ revealedȱ theȱ
biotechnologicalȱapplicationsȱofȱlocalȱmarineȱinvertebrateȬassociatedȱmicrobesȱinȱdrugȱdiscoveryȱandȱ
developmentȱefforts.ȱ
SphaerococcusȱcoronopifoliusȱAssociatedȱBacteria:ȱ ȱ
AȱNewȱSourceȱofȱAntimicrobialȱandȱ ȱ
AntitumorȱCompoundsȱ
AndréȱHorta,ȱNádiaȱFino,ȱCelsoȱAlves,ȱSuseteȱPinteus,ȱJoanaȱSilva,ȱJoãoȱFrancisco,ȱ ȱ
AméricoȱRodriguesȱandȱRuiȱPedrosaȱ
MAREMarineȱandȱEnvironmentalȱSciencesȱCentre,ȱPolytechnicȱInstituteȱofȱLeiria,ȱPeniche,ȱ ȱ
Leiria,ȱPortugalȱ
TheȱincreaseȱofȱresistantȱtumorȱcellsȱandȱemergenceȱofȱantibioticȬresistantȱbacteriaȱandȱtheȱneedȱ
forȱnovelȱantimicrobialȱandȱantitumorȱcompoundsȱstressȱ theȱsearchȱ forȱnewȱbioactiveȱsubstances.ȱ ȱ
TheȱaimȱofȱthisȱstudyȱwasȱtheȱisolationȱandȱidentificationȱofȱassociatedȱbacteriaȱfromȱSphaerococcusȱ
coronopifoliusȱandȱtheȱevaluationȱofȱtheȱantitumorȱandȱantimicrobialȱactivitiesȱofȱtheȱextractsȱobtainedȱ
fromȱtheȱisolatedȱstrains.ȱTheȱidentificationȱofȱassociatedȱbacteriaȱwasȱdeterminedȱbyȱ16SȱrRNAȱgeneȱ
sequencing.ȱBacteriaȱextractsȱwereȱobtainedȱwithȱmethanolȱandȱdichloromethaneȱ(1:1)ȱextraction.ȱTheȱ
antimicrobialȱactivityȱofȱbacteriaȱextractsȱwasȱevaluatedȱagainstȱsevenȱmicroorganisms:ȱEscherichiaȱcoliȱ
(ATCCȱ 25922),ȱ Pseudomonasȱ aeruginosaȱ (ATCCȱ 27853),ȱ Bacillusȱ subtilisȱ (ATCCȱ 6633),ȱ Salmonellaȱ
enteritidisȱ(ATCCȱ13076),ȱStaphylococcusȱaureusȱ(ATCCȱ25923),ȱSaccharomycesȱcerevisiaeȱ(ATCCȱ9763)ȱandȱ
Candidaȱalbicansȱ(ATCCȱ10231).ȱTheȱcellȱviabilityȱandȱtheȱcellȱproliferationȱstudiesȱwereȱperformedȱonȱ
humanȱbreastȱadenocarcinomaȱcellȱlineȱ(MCFȬ7ȱcells)ȱandȱaȱhumanȱhepatocellularȱcancerȱ(HepGȬ2)ȱ
accordingȱtoȱMTTȱmethod.ȱAȱtotalȱofȱ28ȱSphaerococcusȱcoronopifoliusȱassociatedȱbacteriaȱwereȱisolatedȱ
andȱ9ȱwereȱ identifiedȱasȱVibrioȱsp.ȱ(32.14%),ȱPseudoalteromonasȱsp.ȱ(17.86%),ȱHalomonasȱsp.ȱ(10.71%),ȱ
Shewanellaȱsp.ȱ(17.86%)ȱandȱBacillusȱsp.ȱ (7.14%).ȱFourȱ (14.29%)ȱofȱ theȱ28ȱSphaerococcusȱcoronopifoliusȱ
associatedȱbacteriaȱpresentedȱlessȱthanȱaȱ90%ȱBasicȱLocalȱAlignmentȱSearchȱToolȱ(BLAST)ȱmatch,ȱandȱ
couldȱbeȱnew.ȱInȱantimicrobialȱassays,ȱfourȱdifferentȱstrainsȱ(SP2,ȱSP4,ȱSP7ȱandȱSP36)ȱinhibitedȱtheȱ
BacillusȱsubtilisȱandȱStaphylococcusȱaureusȱgrowth.ȱTheȱhighestȱantimicrobialȱactivityȱagainstȱBacillusȱ
subtilisȱwasȱexhibitedȱbyȱSP7ȱwithȱanȱ IC50ȱ12.99ȱΐgȉmLƺ1.ȱTheȱSP36ȱbacteriaȱextractȱhadȱaȱhighestȱ
antibacterialȱactivityȱagainstȱStaphylococcusȱaureusȱwithȱanȱIC50ȱ126.00ȱΐgȉmLƺ1.ȱInȱantitumorȱtests,ȱSP16ȱ
bacteriaȱextractȱinhibitedȱmoreȱthanȱ50%ȱonȱMCFȬ7ȱcellȱproliferation.ȱInȱconclusion,ȱtheȱSphaerococcusȱ
coronopifoliusȱassociatedȱbacteriaȱcanȱbeȱusedȱasȱsourceȱofȱnewȱmarineȱnaturalȱcompoundsȱwithȱhighȱ
antibacterialȱandȱantitumoralȱactivity.ȱ
CharacterizationȱandȱPhotoprotectorȱActivityȱofȱ
FungalȱPigmentȱIsolatedȱfromȱIndonesianȱCoastalȱ
PlantȱSarangȱSemutȱ(Hydnophytumȱformicarum)ȱ
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EndophyticȱfungusȱRS3ȱisolatedȱfromȱepiphyticȱplantȱsarangȱsemutȱ(Hydnophytumȱformicarum)ȱ
producedȱ extracellularȱ blackȱ pigmentȱ asȱ aȱ secondaryȱmetabolite.ȱ Theȱ researchȱ aimedȱ toȱ extractȱ
melaninȱpigmentȱ fromȱRS3,ȱ characterizeȱ andȱ analyzeȱ SPFȱ activityȱ ofȱ theȱpigment.ȱThisȱ researchȱ
consistedȱofȱ severalȱ stepsȱ includingȱdeterminationȱofȱprecipitationȱ solvent,ȱextraction,ȱqualitativeȱ
analysisȱ andȱ melaninȱ characterization,ȱ SPFȱ analysis,ȱ andȱ toxicityȱ analysisȱ usingȱ Brineȱ Shrimpȱ
LethalityȱTestȱ(BSLT)ȱmethod.ȱTheȱresultȱshowedȱthatȱtheȱpigmentȱcouldȱbeȱextractedȱinȱacidȱsolventȱ
withȱpHȱ2.5ȱandȱshowedȱpositiveȱ inȱmelaninȱqualitativeȱanalysis.ȱAccordingȱ toȱFTIRȱandȱUVȬVisȱ
analyses,ȱpigmentȱfromȱRS3ȱwasȱproposedȱtoȱbeȱeumelaninȱpossessingȱUVȬVisȱspectrumȱatȱUVȬAȱ
(367.8ȱnmȱ andȱ 350.0ȱnm),ȱUVȬBȱ (317.2ȱnm)ȱ andȱUVȬCȱ (271.6ȱnm;ȱ 266.8ȱnm;ȱ 264.0ȱnm;ȱ 260.8ȱnm;ȱ ȱ
223.6ȱnm).ȱItȱhasȱalsoȱseveralȱfunctionalȱgroupsȱsuchȱasȱhydroxy,ȱaromatic,ȱphenol,ȱandȱamine.ȱTheȱlevelȱ
ofȱtoxicityȱwasȱ557.95ȱΐg/mL.ȱTheȱfotoprotectorȱvalueȱusingȱSPFȱmethodȱwasȱ11.33.ȱ
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NewȱHexacyclicȱPolyketidesȱfromȱaȱ ȱ
MarineȱStreptomycesȱ
JoséȱMaȱSánchezȱLópez,ȱFranciscoȱRomeroȱMillán,ȱMartaȱMartínezȱInsuaȱandȱ ȱ
AntonioȱFernándezȱMedardeȱ
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Theȱsearchȱforȱnewȱcompoundsȱwithȱpotentialȱbiologicalȱactivityȱremainsȱtheȱmainȱobjectiveȱofȱ
naturalȱproductsȱdevelopment.ȱDuringȱtheȱlastȱ40ȱyears,ȱmarineȱorganismsȱhaveȱprovenȱtoȱbeȱaȱrichȱ
sourceȱofȱmetabolitesȱandȱhaveȱbeenȱableȱtoȱprovideȱnovelȱleadȱcompoundsȱforȱtheȱdevelopmentȱofȱ
newȱpharmaceuticalȱagentsȱ[1].ȱTheȱproteinȱkinasesȱincludeȱaȱlargeȱnumberȱofȱfamilyȱmembers,ȱwhichȱ
playȱaȱ centralȱ roleȱ inȱ regulatingȱ aȱwideȱvarietyȱofȱ cellularȱ function.ȱ Inȱ theȱ courseȱofȱaȱ screeningȱ
programȱforȱnewȱkinaseȱinhibitors,ȱfiveȱhexacyclicȱpoliketidesȱwereȱidentified,ȱfromȱtheȱmyceliumȱofȱaȱ
Streptomycesȱsp.,ȱ isolatedȱ fromȱanȱunidentifiedȱalgaȱcollectedȱatȱ theȱSpanishsȱBayȱofȱBiscayȱCoastȱ
(CantabrianȱSea).ȱThreeȱofȱtheȱcompoundsȱareȱnewȱnaturalȱproducts,ȱtheȱotherȱtwoȱareȱpreviouslyȱ
reportedȱ compoundsȱ [2,3].ȱ Detailsȱ ofȱ theȱ producerȱ microorganism,ȱ isolationȱ andȱ spectroscopicȱ ȱ
dataȱ leadingȱtoȱ theȱstructureȱelucidationȱofȱ theȱcompounds,ȱasȱwellȱasȱ itsȱbiologicalȱactivitiesȱwillȱ ȱ
beȱpresented.ȱ
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DeepȱSeaȱandȱPolarȱResearchȱ
IdentificationȱofȱBioactivitiesȱandȱBioactiveȱ
CompoundȱStructureȱDeterminationȱfromȱDeepȬSeaȱ
SpongeȱAssociatedȱMicrobesȱ
StephenȱAȱJacksonȱ1,ȱJonathanȱKennedyȱ1,ȱJiojiȱTabudravuȱ2,ȱMarcelȱJaspersȱ2,ȱFergalȱOGaraȱ2,3ȱ
andȱAlanȱD.ȱWȱDobsonȱ1ȱ
1ȱ SchoolȱofȱMicrobiology,ȱUniversityȱCollegeȱCork,ȱCork,ȱIrelandȱ
2ȱ MarineȱBiodiscoveryȱCentre,ȱDepartmentȱofȱChemistry,ȱUniversityȱofȱAberdeen,ȱAberdeen,ȱUKȱ
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Marineȱspongesȱ(Porifera)ȱhostȱextensiveȱandȱdiverseȱpopulationsȱofȱsymbioticȱmicrobesȱwithȱ
spongesȱ andȱ theirȱ symbiontsȱ beingȱ theȱ sourceȱ ofȱ theȱ largestȱ fractionȱ ofȱ allȱ newȱmarineȱ naturalȱ
productsȱdescribedȱannually.ȱHowever,ȱspongesȱfromȱtheȱdeepȬseaȱremainȱrelativelyȱunexplored.ȱWeȱ
sampledȱspongesȱfromȱIrishȱwatersȱinȱtheȱAtlanticȱOceanȱfromȱdepthsȱrangingȱfromȱ~750ȱmȱtoȱ2900ȱm.ȱ
Bacteriaȱwereȱisolatedȱfromȱspongeȱtissuesȱonȱaȱrangeȱofȱisolationȱmedia.ȱActinobacterialȱisolatesȱwereȱ
subsequentlyȱ fermentedȱ inȱ fourȱgrowthȱmediaȱdesignedȱ toȱelicitȱproductionȱofȱbioactiveȱcompounds.ȱ
Subsequently,ȱcultureȱextractsȱofȱaqueousȱandȱorganicȱsolubleȱcompoundsȱwereȱpreparedȱthroughȱ
chromatographicȱ techniquesȱandȱ theȱextractsȱwereȱ testedȱ forȱbioactivities.ȱSignificantȱbioactivitiesȱ
(antiȬbacterialȱandȱantiȬfungal)ȱhaveȱbeenȱidentifiedȱfromȱ42ȱindividualȱextracts.ȱVeryȱstrongȱactivityȱ
wasȱobservedȱfromȱaȱfurtherȱ15ȱindividualȱextractsȱincludingȱbroadȬrangeȱantimicrobialȱactivitiesȱagainstȱ
clinicallyȱ relevantȱ strainsȱ ofȱ bacteriaȱ and/orȱ fungi.ȱ ScaleȬupȱ fermentationsȱ ofȱ 2ȱ bacterialȱ strainsȱ
allowedȱforȱtheȱproductionȱofȱcompoundsȱofȱinterestȱinȱsufficientȱquantitiesȱtoȱallowȱforȱcompoundȱ
purificationȱandȱstructureȱelucidation.ȱTheȱknownȱbioactiveȱcompounds,ȱAmicoumacinsȱBȱandȱCȱ[1,2];ȱ
hybridȱPKSȬNRPSȱgeneȱproductsȱwereȱidentified.ȱGenomicȱanalysesȱhasȱnowȱclearlyȱestablishedȱthatȱ
silentȱorȱcrypticȱsecondaryȱmetabolismȱbiosynthesisȱpathwaysȱareȱcommonȱ inȱActinobacteria.ȱ
Weȱareȱcurrentlyȱusingȱmethodsȱ includingȱgenomeȱminingȱandȱcoȬcultivationȱofȱourȱ15ȱmarineȱ
Actinomyceteȱspeciesȱtoȱuncoverȱnovelȱmetabolites.ȱAnalysisȱofȱgenomeȱsequenceȱdataȱfromȱtheȱdeepȱ
seaȱActinobacteriaȱ formsȱpartȱofȱ theȱPharmaSeaȱproject,ȱwhereȱweȱwillȱseekȱ toȱbothȱ identifyȱgeneȱ
clustersȱforȱisolatedȱmetabolitesȱandȱtargetȱnovelȱgeneȱclustersȱforȱactivation.ȱ
Referencesȱ
1. Itoh,ȱJ.;ȱOmotoh,ȱS.;ȱNishizawa,ȱN.;ȱKodama,ȱY.;ȱInouye,ȱS.ȱChemicalȱstructuresȱofȱAmicoumacinsȱproducedȱ
byȱBacillusȱpumilus.ȱAgric.ȱBiol.ȱChem.ȱ1982,ȱ46,ȱ26592665.ȱ
2. Pinchuk,ȱ I.V.;ȱ Bressollier,ȱ P.;ȱ Sorokulova,ȱ I.B.;ȱ Verneuil,ȱ B.;ȱ Urdaci,ȱ M.C.ȱ Amicoumacinȱ antibioticȱ
productionȱandȱgeneticȱdiversityȱofȱBacillusȱsubtilisȱstrainsȱisolatedȱfromȱdifferentȱhabitats.ȱRes.ȱMicrobiol.ȱ
2002,ȱ153,ȱ269276.ȱ
ChemicalȱEcologyȱofȱtheȱAntarcticȱNudibranchȱ
Charcotiaȱgranulosaȱ
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Seaȱslugsȱareȱcharacterizedȱbyȱtheȱpresenceȱofȱaȱwideȱarrayȱofȱnaturalȱproducts,ȱoftenȱusedȱasȱ
defenseȱagainstȱsympatricȱpredators.ȱInȱAntarctica,ȱevenȱ ifȱonlyȱfewȱspeciesȱhaveȱbeenȱchemicallyȱ
studied,ȱevidenceȱhasȱbeenȱprogressivelyȱ increasingȱ thatȱmanyȱnaturalȱproductsȱactȱasȱprotectiveȱ
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agentsȱ againstȱ predationȱ byȱ seaȱ starsȱ andȱ otherȱ putativeȱ predators.ȱ Theȱ Antarcticȱ nudibranchȱ
CharcotiaȱgranulosaȱVayssière,ȱ1906ȱ(Mollusca:ȱGastropoda)ȱwasȱcollectedȱinȱDeceptionȱIslandȱduringȱ
ourȱlastȱcruiseȱandȱanalyzedȱforȱtheȱpresenceȱofȱnewȱnaturalȱproducts.ȱSeveralȱadultsȱtogetherȱwithȱ
someȱeggȱmassesȱandȱitsȱbryozoanȱprey,ȱBeaniaȱerecta,ȱwereȱchemicallyȱanalyzedȱbyȱchromatographicȱ
andȱspectroscopicȱtechniques.ȱAȱnewȱhomosesterterpene,ȱnamedȱgranulosideȱ(1),ȱwasȱcharacterizedȱ
fromȱ theȱ notumȱ ofȱ theȱ seaȱ slugȱ byȱ spectroscopicȱ studiesȱ onȱ naturalȱ compoundȱ andȱ itsȱmethylȱ
derivativesȱ (1aȱandȱ1b).ȱDespiteȱ theȱapparentlyȱsimplicity,ȱgranulosideȱexhibitsȱanȱunprecedentedȱ
linearȱC26ȱ skeletonȱ thatȱ arisesȱ aȱ fewȱ questionsȱ aboutȱ itsȱ biogenesisȱ andȱ originȱ inȱ theȱAntarcticȱ
nudibranch.ȱHereȱweȱ reportȱ theȱ descriptionȱ ofȱ theȱ novelȱ naturalȱ productȱ andȱ discussȱ theȱ keyȱ
characteristicsȱ ofȱ itsȱ putativeȱ biosynthesisȱ andȱ function.ȱ Ourȱ resultsȱ suggestȱ thatȱ C.ȱ granulosaȱ
synthesizesȱdeȱnovoȱ theȱcompoundȱ inȱearlyȱstagesȱofȱ itsȱontogeny,ȱ thisȱbeingȱ theȱ firstȱevidenceȱofȱ
biosynthesisȱwithinȱ theȱ familyȱCharcotiidae.ȱ Inȱ fact,ȱgranulosideȱ isȱ theȱ firstȱ exampleȱofȱ terpenesȱ
reportedȱinȱtheȱfamilyȱCharcotiidaeȱand,ȱinȱanalogyȱwithȱsimilarȱcompoundsȱfromȱotherȱmarineȱandȱ
terrestrialȱorganisms,ȱitsȱoccurrenceȱmayȱbeȱbeneficialȱforȱtheȱnudibranhȱandȱbeȱoneȱofȱtheȱbiochemicalȱ
factorsȱthatȱhaveȱsupportedȱitsȱradiationȱuponȱaȱwideȱgeographicȱareaȱaroundȱtheȱSouthȱPole.ȱ
PosterȱSessionȱ2:ȱIsolationȱandȱStructureȱElucidationȱ
SalarinȱC,ȱAȱPotentȱInducerȱofȱApoptosisȱ
YoelȱKashmanȱ1,ȱLeeȱZurȱ1,ȱAshganȱBisharaȱ1,ȱMauriceȱAkninȱ2,ȱDroritȱNeumannȱ3ȱandȱ ȱ
NathalieȱBenȬCalifaȱ3ȱ
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UniversitéȱdeȱRéunion,ȱ15ȱAvenueȱReneȱCassin,ȱB.P.ȱ7151,ȱ97715ȱSaintȱDenis,ȱCedexȱ9,ȱFranceȱ
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Fourȱ groupsȱ ofȱ novelȱ nitrogenȱ atomȱ containingȱ compoundsȱ haveȱ beenȱ isolatedȱ fromȱ theȱ
Madagascanȱ spongeȱFascaplysinopsisȱ sp.ȱTheȱchemicalȱ contentȱofȱ theȱvariousȱ samplesȱcollectedȱ inȱ
Salaryȱbayȱ(100ȱkmȱnorthȱtoȱTulear)ȱchangedȱsignificantlyȱfromȱoneȱsiteȱtoȱtheȱotherȱsuggestingȱtheȱ
metabolitesȱtoȱoriginȱfromȱguestȱmicroȱorganisms.ȱAȱnotionȱsupportedȱbyȱresemblanceȱofȱseveralȱofȱ
theȱcompoundsȱtoȱearlierȱreportedȱmicroȱorganismȱmetabolites.ȱTheȱspongeȱextractȱwasȱtestedȱforȱitsȱ
effectȱonȱproliferationȱofȱ theȱK562ȱ leukemiaȱcellȱ line.ȱSalarinȱCȱwasȱ theȱmostȱeffective,ȱamongȱ theȱ
salarinsȱtested,ȱinȱinhibitingȱcellȱproliferation,ȱasȱmeasuredȱbyȱtheȱMTTȱassay,ȱexhibitingȱinhibitoryȱ
activityȱdownȱtoȱ0.005ȱΐg/mL.ȱOnceȱpurified,ȱsalarinȱCȱbecomesȱveryȱunstableȱandȱchangesȱunderȱ
lightȱ inȱ theȱairȱ toȱ salarinȱA.ȱPossessingȱ eightȱ functionalȱgroupsȱ complicatesȱ theȱ chemistryȱofȱ theȱ
salarins.ȱNextȱtoȱtransformationȱofȱtheȱoxazoleȱringȱtoȱaȱtriacetylamine,ȱtheȱsecondȱsensitiveȱmoietyȱ
isȱtheȱvinylepoxide.ȱTheȱlatterȱbecomesȱaȱgoodȱsiteȱforȱchemicalȱtransformationsȱandȱinterȱaliaȱmayȱ
explainȱ theȱ biogenesisȱ ofȱ tausalarinȱ C.ȱ Namely,ȱ openingȱ ofȱ theȱ vinylepoxideȱ ofȱ salarinȱ Aȱ byȱ
nucleophilicȱattackȱofȱpreȬtaumycinȱA.ȱ
NewȱPolycyclicȱXanthonesȱIsolatedȱfromȱMarineȱ
Actinomaduraȱsp.ȱ
LibradaȱMȱCañedo,ȱCarmenȱSchleissner,ȱAnaȱMȱPeñalverȱandȱFernandoȱdeȱlaȱCalleȱ
CarmenȱCuevasȱPharmamar,ȱMadridȱ28770,ȱSpainȱ
Historically,ȱ terrestrialȱmicroorganismsȱ haveȱ beenȱ aȱ plentifulȱ sourceȱ ofȱ structurallyȱ diverseȱ
bioactiveȱsubstances,ȱandȱhaveȱprovidedȱimportantȱcontributionsȱtoȱtheȱdiscoveryȱofȱpharmaceuticallyȱ
usefulȱcompounds,ȱmanyȱofȱthemȱisolatedȱfromȱactinomycetesȱ[1].ȱMarineȱderivedȱbacteriaȱconstituteȱ
aȱnewȱandȱpromisingȱsourceȱofȱuniqueȱmetabolitesȱwithȱconsiderableȱpharmaceuticalȱandȱtherapeuticȱ
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potentialȱ [2,3],ȱ inȱ particular,ȱmarineȱ actinobacteriaȱ areȱ anȱ attractiveȱ resourceȱ forȱ newȱ bioactiveȱ
compoundsȱscreeningȱ[4].ȱInȱtheȱcontextȱofȱourȱinterestȱinȱdiscoveringȱnewȱcytotoxicȱcompoundsȱfromȱ
marineȱsources,ȱthreeȱnewȱpolycyclicȱxanthonesȱPM140035,ȱPM140036ȱandȱPM140108,ȱwithȱgeneralȱ
structureȱ1,ȱhaveȱbeenȱisolatedȱfromȱmarineȱbacteriaȱbelongingȱtoȱtheȱgenusȱActinomadura.ȱPolycyclicȱ
xanthonesȱareȱaȱfamilyȱofȱpolyketidesȱwhichȱareȱcharacterizedȱbyȱtheirȱhighlyȱoxygenatedȱangularȱ
hexacyclicȱframeworksȱ[5].ȱAȱliteratureȱsearchȱforȱrelatedȱcompoundsȱledȱtoȱtheȱcloselyȱrelatedȱcoreȱ
structureȱofȱ IBȬ00208ȱwhichȱwasȱalsoȱ isolatedȱ fromȱaȱmarineȱderivedȱ speciesȱofȱActinomaduraȱ [6].ȱ
Citreamycins,ȱ cervinomycinsȱandȱ simaomicinsȱalsoȱcontainȱaȱ1,4Ȭdioxygenatedȱxanthoneȱ subunit,ȱ
andȱareȱstructurallyȱrelatedȱtoȱ1ȱbutȱbelongȱtoȱtheȱfamilyȱofȱxanthoneȱderivativesȱwithȱaȱcyclicȱamide,ȱ
whichȱ isȱrareȱamongstȱaromaticȱpolyketidesȱ [7].ȱMoreȱdetailsȱaboutȱ theȱproducerȱmicroorganism,ȱ
isolationȱ andȱ spectroscopicȱ dataȱ leadingȱ toȱ theȱ structureȱ determinationȱ ofȱ theseȱ newȱ polycyclicȱ
xanthonesȱandȱtheirȱbiologicalȱactivitiesȱwillȱbeȱreported.ȱ
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PretrichodermamideȱCȱandȱ ȱ
NȬmethylpretrichodermamideȱB,ȱTwoȱNewȱCytotoxicȱ
EpidithiodiketopiperazinesȱfromȱHyperȱSalineȱLakeȱ
DerivedȱPenicilliumȱsp.ȱ
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Theȱaimȱofȱthisȱstudyȱisȱtoȱisolateȱandȱstructuralȱelucidateȱbioactiveȱfungalȱsecondaryȱmetabolitesȱ
fromȱ aȱ hypersalineȱ ecosystem.ȱEpidithiodiketopiperazinesȱ (ETPs)ȱ areȱ aȱdiverseȱ groupȱ ofȱ naturalȱ
productsȱ characterizedȱbyȱ aȱdisulfideȱ linkageȱacrossȱ theȱdioxopiperazineȱ ring.ȱTheseȱmetabolitesȱ
possessȱaȱbroadȱ spectrumȱofȱbiologicalȱactivities,ȱ includingȱantibacterial,ȱantiviralȱandȱantifungalȱ
activities.ȱ Ascomycetesȱ areȱ knownȱ toȱ accumulateȱ numerousȱ newȱ andȱ bioactiveȱ secondaryȱ ȱ
metabolitesȱ includingȱETPs.ȱTheȱ genusȱPenicilliumȱ comprisesȱmoreȱ thanȱ 300ȱ knownȱ speciesȱ andȱ
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containsȱ aȱ highlyȱ diversifiedȱ arrayȱ ofȱ activeȱ compounds.ȱ Thousandsȱ ofȱ Penicilliumȱ isolatesȱ haveȱ
probablyȱ alreadyȱbeenȱ screenedȱ inȱbioprospectingȱprogrammesȱ sinceȱ theȱdiscoveryȱofȱpenicillin,ȱ ȱ
andȱ stillȱ newȱ biologicallyȱ activeȱ secondaryȱ metabolitesȱ continueȱ toȱ beȱ discoveredȱ fromȱ theseȱ ȱ
fungiȱ indicatingȱ theirȱ importanceȱ asȱ aȱ sourceȱ forȱ novelȱ bioactiveȱmoleculesȱwithȱ interestȱ toȱ theȱ
pharmaceuticalȱindustry.ȱInȱthisȱstudy,ȱaȱfungalȱstrainȱWNȬ11Ȭ1Ȭ3Ȭ1Ȭ2,ȱidentifiedȱasȱPenicilliumȱsp.,ȱ
wasȱisolatedȱfromȱtheȱsedimentȱofȱWadiȱElȬNatrunȱLakeȱ(aȱhyperȱsalineȱlake),ȱEgypt,ȱ80ȱkmȱnorthwestȱ
ofȱCairo.ȱTheȱcrudeȱethylȱacetateȱextractȱofȱtheȱfungusȱwasȱsubjectedȱtoȱdifferentȱchromatographicȱ
techniquesȱ toȱ yieldȱ twoȱ newȱ epidithiodiketopiperazinesȱ (ETPs)ȱderivatives,ȱ pretrichodermamideȱ ȱ
Cȱ (1)ȱandȱNȬmethylpretrichodermamideȱBȱ (2).ȱTheȱ structuresȱofȱ (1)ȱandȱ (2)ȱwereȱunambiguouslyȱ
determinedȱonȱ theȱbasisȱofȱoneȬȱandȱ twoȬdimensionalȱNMRȱspectroscopyȱandȱbyȱhighȬresolutionȱ
massȱspectrometry,ȱasȱwellȱasȱbyȱcomparisonȱwithȱtheȱliterature.ȱCompoundȱ(2)ȱshowedȱpronouncedȱ
cytotoxicityȱagainstȱtheȱmurineȱlymphomaȱL5178YȱcellȱlineȱwithȱanȱIC50ȱvalueȱofȱ2ȱmM.ȱTheȱresultsȱ
presentedȱhereȱsuggestȱthatȱhalotolerantȱfungiȱfromȱhypersalineȱenvironmentsȱareȱaȱrichȱsourceȱofȱ
bioactiveȱsecondaryȱmetabolitesȱwhichȱcouldȱhaveȱimplicationsȱforȱdrugȱdiscoveryȱinȱtheȱfuture.ȱ
AntimalarialȱEndoperoxideȱPolyketidesȱfromȱtheȱ
ChineseȱMarineȱspongeȱPlakortisȱcfr.ȱsimplexȱ
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Marineȱ spongesȱ ofȱ theȱ genusȱ Plakortisȱ (Demospongiae,ȱ Plakinidae)ȱ haveȱ beenȱ intensivelyȱ
investigatedȱforȱtheirȱsecondaryȱmetabolitesȱoverȱtheȱlastȱdecades.ȱTheȱmostȱprominentȱandȱpeculiarȱ
classȱofȱPlakortisȱmetabolitesȱisȱgivenȱbyȱpropionateȬȱandȱbutyrateȬbasedȱpolyketides,ȱexemplifiedȱbyȱ
theȱ simpleȱ 1,2Ȭdioxaneȱplakortinȱ [1,2],ȱoftenȱ endowedȱwithȱ aȱpromisingȱ antimalarialȱ activityȱ [3].ȱ ȱ
AnȱintenseȱresearchȱactivityȱonȱPlakortisȱmetabolitesȱledȱtoȱpostulateȱaȱlikelyȱmechanismȱofȱactionȱ[4],ȱ
basingȱonȱ theȱ informationȱ comingȱ fromȱnaturalȱ andȱ syntheticallyȱpreparedȱ analogues.ȱChemicalȱ
investigationȱofȱtheȱorganicȱextractȱobtainedȱfromȱtheȱspongeȱPlakortisȱsimplexȱcollectedȱinȱtheȱSouthȱ
ChinaȱSeaȱaffordedȱfiveȱnewȱpolyketideȱendoperoxidesȱfourȱofȱwhichȱcontainingȱaȱ1,2Ȭdioxeneȱring,ȱ
neverȱevaluatedȱbeforeȱforȱantimalarialȱactivity.ȱTheȱstereostructuresȱofȱtheseȱmetabolitesȱhaveȱbeenȱ
deducedȱonȱtheȱbasisȱofȱspectroscopicȱanalysisȱandȱchemicalȱconversion.ȱTheȱisolatedȱendoperoxideȱ
derivativesȱ haveȱ beenȱ testedȱ forȱ theirȱ inȱ vitroȱ antimalarialȱ activityȱ againstȱPlasmodiumȱ falciparumȱ
strains,ȱshowingȱIC50ȱvaluesȱinȱtheȱlowȱmicromolarȱrange.ȱOtherȱapolarȱfractionsȱofȱtheȱsameȱorganicȱ
extractȱ affordedȱ novelȱ polyketideȬbasedȱmetabolites,ȱ testifyingȱ theȱ incredibleȱ chemicalȱ diversityȱ
producedȱbyȱthisȱorganism.ȱSomeȱexamplesȱwillȱbeȱprovidedȱinȱthisȱpresentation.ȱ
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Newȱ36ȬMemberedȱAntifungalȱMacrolidesȱfromȱ
Streptomycesȱcaniferusȱ
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Macrolidesȱconstituteȱoneȱofȱtheȱmostȱinterestingȱgroupsȱofȱnaturalȱproducts,ȱmainlyȱproducedȱ
byȱ actinomycetesȱ andȱ fungi.ȱ Theyȱ exhibitȱ variousȱ biologicalȱ activities,ȱ includingȱ antitumor,ȱ
antifungal,ȱ antiparasitic,ȱ citotoxicȱ andȱ immunosuppressantȱ activities.ȱ Bioactiveȱ macrolidesȱ
containingȱaȱ32ȱorȱ36Ȭmemberedȱmacrocyclicȱlactonesȱhaveȱbeenȱdescribedȱinȱtheȱpastȱandȱinclude,ȱamongȱ
others,ȱbrasilinolide,ȱliposidolide,ȱandȱnovonestmycinsȱAȱandȱB.ȱHowever,ȱmacrolidesȱlinkedȱtoȱsugarȱ
derivativesȱ andȱ aȱ 1,4Ȭnaphtoquinoneȱ areȱ fairlyȱuncommon.ȱAtȱpresent,ȱ theyȱ areȱ restrictedȱ toȱ theȱ
axenomycinsȱandȱ langkolide,ȱ isolatedȱfromȱcultureȱbrothsȱofȱStreptomycesȱ lisandriȱandȱStreptomycesȱsp.ȱ
Actaȱ3062.ȱAsȱpartȱofȱtheȱPharmaSeaȱproject,ȱoverȱ400ȱactinomycetesȱwereȱgrownȱonȱcarefullyȱselectedȱ
fermentationȱ media,ȱ andȱ theirȱ fermentationȱ extractsȱ wereȱ assayedȱ againstȱ clinicallyȱ relevantȱ
pathogenicȱmicrobialȱstrains.ȱInȱthisȱwork,ȱweȱdetectedȱthatȱacetoneȱextractsȱfromȱcultureȱbrothsȱofȱ
Streptomycesȱ caniferusȱ (CAȬ271066)ȱ possesedȱ antifungalȱ activityȱ againstȱAspergillusȱ fumigatusȱ andȱ
Candidaȱalbicans.ȱHereinȱweȱreportȱtheȱbioassayȱguidedȱ isolation,ȱstructuralȱelucidation,ȱantifungalȱ
andȱcitotoxicȱpropertiesȱofȱaȱfamilyȱofȱnewȱmacrolidesȱ(structurallyȱrelatedȱtoȱaxenomycins)ȱisolatedȱ
fromȱcultureȱbrothsȱofȱthisȱactinomycete.ȱTheȱproducingȱstrainȱwasȱisolatedȱfromȱanȱAscidiaȱcollectedȱ
offȬshoreȱinȱSaoȱTomeȱandȱPrincipeȱandȱitȱwasȱgrownȱinȱAPM9Ȭmodifiedȱmedium.ȱTheȱextractionȱofȱ
cultureȱbrothsȱwithȱacetoneȱaffordedȱanȱaqueousȱcrudeȱextractȱ(ACE),ȱwhichȱdisplayedȱantifungalȱ
activity.ȱLiquidȬliquidȱextractionȱofȱACEȱwithȱethylȱacetateȱfollowedȱbyȱreversedȬphaseȱsemipreparativeȱ
HPLCȱyieldedȱseveralȱnewȱ36Ȭmemberedȱantifungalȱmacrolidesȱasȱtheȱcompoundsȱresponsibleȱforȱ
theȱobservedȱbioactivity.ȱStructuralȱelucidationȱofȱtheȱfamilyȱofȱcompoundsȱwasȱbasedȱonȱ1Dȱandȱ2Dȱ
NMRȱ andȱ Highȱ Resolutionȱ Massȱ Spectrometryȱ (ESIȬTOF).ȱ Theirȱ relativeȱ stereochemistryȱ wasȱ
determinedȱbyȱJȬbasedȱconfigurationȱanalysisȱcombinedȱwithȱtheȱpresenceȱofȱkeyȱNOESYȱcorrelationsȱ
andȱdataȱreportedȱforȱsimilarȱcompounds.ȱ
NovelȱAdociaquinoneȱDerivativesȱfromȱtheȱ
IndonesianȱMarineȱSpongeȱXestospongiaȱsp.ȱ
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Marineȱ spongesȱ ofȱ theȱ genusȱ Xestospongiaȱ haveȱ provedȱ toȱ beȱ anȱ extremelyȱ richȱ sourceȱ ofȱ
secondaryȱmetabolitesȱwithȱunprecedentedȱmolecularȱstructuresȱandȱvariousȱbioactivities.ȱAdociaȬ,ȱ
halenaȬȱandȱxestoȬquinoneȱareȱtheȱthreeȱmainȱquinoneȬtypeȱskeletonsȱidentifiedȱfromȱspongesȱofȱtheȱ
genusȱXestospongia.ȱAmongȱtheȱmostȱsignificantȱcompounds,ȱadociaquinonesȱAȱandȱB,ȱ firstȱ isolatedȱ
fromȱtheȱspongeȱAdociaȱsp.ȱandȱthenȱfromȱtheȱPhilippineȱspongeȱXestospongiaȱsp.ȱrevealedȱinhibitionȱ
ofȱ topoisomeraseȱ IIȱ inȱcatalyticȱDNAȱunwindingȱandȱdecatenationȱassaysȱasȱwellȱasȱ inhibitionȱofȱ
enzymeȱinȱtheȱpotassiumȱsodiumȱdodecylȱsulfateȱassay.ȱPreviousȱinvestigationsȱonȱtheȱSouthȱPacificȱ
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Xestospongiaȱ sp.ȱbyȱourȱgroupȱ ledȱ toȱ theȱ isolationȱofȱ aȱ seriesȱofȱhalenaquinoneȬtypeȱ compounds,ȱ
includingȱ xestosaprolȱCȱmethylacetal,ȱ 3ȬketoadociaquinonesȱAȱ andȱ B,ȱ tetrahydrohalenaquinonesȱ ȱ
Aȱ andȱ B,ȱ halenaquinolȱ sulfate,ȱ halenaquinoneȱ andȱ orhalquinone.ȱ Orhalquinoneȱ demonstratedȱ
significantȱ inhibitoryȱ activitiesȱ againstȱ bothȱ humanȱ andȱ yeastȱ farnesyltransferaseȱ enzymes,ȱwithȱ ȱ
IC50ȱvaluesȱofȱ0.4ȱΐMȱ [1].ȱ Inȱ theȱ frameȱofȱ theȱEuropeanȱBluegenicsȱprogram,ȱweȱhaveȱchemicallyȱ
investigatedȱ theȱ Indonesianȱ spongeȱ ofȱXestospongiaȱ sp.ȱ collectedȱ offȱNorthȱ Sulawesiȱ becauseȱ itsȱ
methanolȱ crudeȱ extractȱ hadȱ showedȱ kinaseȱ inhibitionȱ asȱwellȱ asȱ antimicrobialȱ andȱ antioxidantȱ
activities.ȱBioȬguidedȱ fractionationȱofȱ theȱextractȱ ledȱ toȱ theȱ isolationȱofȱsevenȱnewȱadociaquinoneȱ
derivativesȱ1a4c,ȱtogetherȱwithȱsevenȱknownȱcompounds,ȱadociaquinoneȱAȱandȱB,ȱsecoadociaquinonesȱ
Aȱ andȱ B,ȱ 15ȬchloroȬ14Ȭhydroxyxestoquinone,ȱ 14ȬchloroȬ15Ȭhydroxyxestoquinoneȱ andȱ xestoquinolȱ
sulfate.ȱTheȱknownȱcompoundsȱwereȱidentifiedȱbyȱcomparisonȱofȱtheirȱspectroscopicȱdataȱwithȱthoseȱ
ofȱ theȱ literature.ȱTheȱ isolationȱ andȱ structuralȱ elucidationȱofȱ theȱnewȱ compoundsȱ asȱwellȱ asȱ theirȱ
biologicalȱactivitiesȱwillȱbeȱpresentedȱandȱdiscussedȱ[2].ȱ
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Erythrins,ȱNewȱToxicȱMetabolitesȱfromȱtheȱMarineȱ
CiliateȱPseudokeronopsisȱerythrinaȱUsedȱasȱChemicalȱ
DefenseȱagainstȱPredatorsȱ
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Marineȱprotozoaȱareȱknownȱforȱtheirȱabilityȱtoȱproduceȱaȱvastȱandȱchemicallyȱdiverseȱarrayȱofȱ
secondaryȱmetabolitesȱthatȱareȱinvolvedȱinȱdifferentȱecologicalȱfunctions.ȱMorphospeciesȱbelongingȱ
toȱ genusȱEuplotesȱ haveȱ beenȱ extensivelyȱ studiedȱ forȱ theirȱ abilityȱ toȱ produceȱ chemicallyȱdiverseȱ
secondaryȱmetabolitesȱand,ȱinterestingly,ȱitȱwasȱfoundȱthatȱstrainsȱbelongingȱtoȱsameȱgeneticȱcladesȱ
wereȱcharacterizedȱbyȱaȱdifferentȱprofileȱofȱbioactiveȱcompoundsȱ[1].ȱFromȱtheȱgenusȱPseudokeronopsisȱ
onlyȱ twoȱ classesȱ ofȱ pigmentsȱ haveȱ beenȱ soȱ farȱ isolated,ȱ keronopsinsȱ asȱ defensiveȱmoleculesȱ ofȱ
Pseudokeronopsisȱrubraȱ[2]ȱand,ȱmoreȱrecently,ȱkeronopsamidesȱfromȱcellȱcultureȱofȱtheȱmarineȱciliateȱ
Pseudokeronopsisȱ ricciiȱ [3].ȱWeȱ reportȱ hereȱ onȱ theȱ characterizationȱ ofȱ newȱ secondaryȱmetabolites,ȱ
erythrins,ȱ producedȱ byȱ cellȱ culturesȱ ofȱ Pseudokeronopsisȱ erythrinaȱ (Ciliophora,ȱHypotricha).ȱ Theirȱ
structureȱhaveȱbeenȱelucidatedȱbyȱextensiveȱNMRȱandȱhighȱresolutionȱMSȱmeasurementsȱandȱareȱ
characterizedȱbyȱaȱcentralȱ4ȬhydroxyȬunsaturatedȱdeltaȬlactoneȱringȱbearingȱanȱalkylȱsaturatedȱchainȱ
atȱC(2)ȱ andȱ aȱ butylȱ Ȭbenzenoidȱ groupȱ atȱC(5).ȱ Theȱ simultaneousȱ presenceȱ ofȱ theȱ correspondingȱ ȱ
4Ȭsulphateȱanaloguesȱhasȱalsoȱbeenȱascertainedȱandȱaȱreasonableȱproposalȱofȱtheirȱbiosynthesisȱwillȱ
beȱreported.ȱColdȬshockȱtreatmentȱhasȱbeenȱperformedȱtoȱinduceȱtheȱdischargeȱofȱtheseȱmetabolitesȱ
fromȱcellȱpigmentȱgranules.ȱTheȱanalysisȱofȱcytotoxicȱactivityȱonȱaȱpanelȱofȱfreeȬlivingȱciliatesȱandȱ
microȬinvertebrates,ȱ togetherȱwithȱ someȱ observationȱ onȱ theȱ defensiveȱ behaviorȱ byȱ P.ȱ erythrina,ȱ
indicatedȱthatȱerythrinsȱareȱveryȱeffectiveȱforȱitsȱchemicalȱdefence.ȱ
ȱ ȱ
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CyclicȱPeptidesȱfromȱtheȱIndonesianȱMarineȱSpongeȱ
CallyspongiaȱaerizusaȱwithȱPotentȱandȱSelectiveȱ ȱ
AntitubercularȱActivityȱ
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Chemicalȱ investigationȱ ofȱ theȱ Indonesianȱ spongeȱ Callyspongiaȱ aerizusaȱ affordedȱ 13ȱ cyclicȱ ȱ
peptideȱ derivatives,ȱ namelyȱ callyaerins.ȱ Theȱ planarȱ structuresȱ ofȱ theȱ isolatedȱ compoundsȱwereȱ
unambiguouslyȱelucidatedȱonȱtheȱbasisȱofȱ1Dȱandȱ2DȱNMRȱspectroscopicȱdataȱandȱMSȱinterpretation.ȱ
TheȱabsoluteȱconfigurationsȱofȱtheirȱconstituentȱaminoȱacidȱresiduesȱwereȱdeterminedȱusingȱMarfeysȱ
method.ȱTheȱbasicȱstructuralȱunitȱofȱtheȱcallyaerinsȱcomprisesȱaȱcyclicȱpeptideȱwithȱaȱlinearȱpeptideȱ
sideȱ chain,ȱ bothȱ ofȱvariableȱ size,ȱ linkedȱ throughȱ aȱnonȬproteinogenicȱ (Z)Ȭ2,3Ȭdiaminoacrylicȱ acidȱ
(DAA)ȱfunctionalȱgroup.ȱTheȱpeptidesȱareȱunusualȱinȱcontainingȱaȱconsiderableȱnumberȱofȱprolineȱ
residues,ȱofȱwhichȱoneȱprolineȱisȱalwaysȱpositionedȱatȱtheȱbeginningȱofȱtheȱsideȱchain,ȱwhileȱallȱothersȱ
areȱ foundȱ inȱ theȱ ringȱ system.ȱAllȱ compoundsȱwereȱ investigatedȱ inȱ vitroȱ againstȱMycobacteriumȱ
tuberculosis,ȱasȱwellȱasȱagainstȱTHPȬ1ȱ(humanȱacuteȱmonocyticȱleukemia),ȱandȱMRCȬ5ȱ(humanȱfetalȱ
lungȱ fibroblast)ȱ cellȱ linesȱ inȱorderȱ toȱ assessȱ theirȱgeneralȱ cytotoxicity.ȱCallyaerinsȱwereȱ foundȱ toȱ
inhibitȱ M.ȱ tuberculosisȱ atȱ lowȱ micromolarȱ concentrationsȱ makingȱ theseȱ compoundsȱ interestingȱ
candidatesȱforȱfurtherȱstudies.ȱ
EpipyronesȱfromȱtheȱMarineȬDerivedȱFungusȱ
EpicoccumȱNigrumȱLinkȱInhibitȱtheȱProteasesȱ
CathepsinȱKȱandȱSȱ
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Fungiȱbelongingȱ toȱ theȱAscomycotaȱareȱanȱ excellentȱ sourceȱofȱbioactiveȱ compounds,ȱamongȱ
others,ȱ antibiotics,ȱ immunosuppressantsȱ andȱ cholesterolȱ loweringȱ agents.ȱ Thisȱ projectȱ aimsȱ toȱ
identifyȱnewȱ fungalȱ secondaryȱmetabolitesȱusefulȱ asȱ leadȱ structuresȱ inȱpharmacology,ȱ especiallyȱ
compoundsȱ whichȱ showȱ enzymeȱ inhibitoryȱ activity.ȱ Sinceȱ theȱ marineȱ environmentȱ andȱ fungiȱ
occurringȱ thereȱ areȱnotȱyetȱwellȱ researchedȱ concerningȱ theȱpresenceȱofȱpharmacologicallyȱ activeȱ
compounds,ȱourȱprojectȱtargetsȱfungiȱisolatedȱfromȱmarineȱalgae.ȱHereȱweȱfocusȱonȱaȱmarineȬderivedȱ
strainȱofȱtheȱfungusȱEpicoccumȱnigrum,ȱisolatedȱfromȱtheȱsurfaceȱofȱaȱgreenȱalga.ȱCultivationȱandȱ
fractionationȱofȱtheȱcrudeȱextractȱledȱtoȱtheȱisolationȱofȱtheȱepipyrones,ȱwhichȱareȱisomericȱpolyketidesȱ
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withȱanȱunusualȱCȬglycosylȬmoiety.ȱBiologicalȱtestingȱrevealedȱselectiveȱactivityȱagainstȱtwoȱdifferentȱ
cysteineȱproteases,ȱi.e.,ȱcathepsinȱKȱandȱS.ȱTheȱIC50Ȭvaluesȱareȱ11.4ȱandȱ6.6ȱΐM,ȱrespectively.ȱCathepsinȱ
Kȱ inhibitorsȱmayȱ beȱ usedȱ toȱ combatȱ osteoporosis,ȱ whereasȱ cathepsinȱ Sȱ playsȱ aȱ roleȱ inȱ tumorȱ
proliferation.ȱInterestingly,ȱnoȱactivityȱwasȱseenȱagainstȱcathepsinȱBȱandȱL.ȱForȱtheȱserineȱproteasesȱ
humanȱleukocyteȱelastaseȱandȱtrypsin,ȱlowerȱorȱnoȱactivityȱwasȱmeasured,ȱunderliningȱtheȱselectivityȱ
ofȱtheȱcompounds.ȱSinceȱtheȱepipyronesȱtendȱtoȱisomerizeȱquickly,ȱweȱaimedȱtoȱblockȱisomerizationȱ
byȱacetylationȱofȱtheȱglycosylȬunit.ȱIndeed,ȱacetylationȱledȱtoȱoneȱsingleȱisomer,ȱwhichȱwillȱalsoȱbeȱ
testedȱ againstȱ theȱ aforementionedȱ targets,ȱ toȱ compareȱ theȱ inhibitoryȱ activity.ȱ Inȱ conclusion,ȱ theȱ
epipyronesȱwereȱ shownȱ toȱ exhibitȱ selectiveȱactivityȱagainstȱ cathepsinȱKȱandȱS.ȱTheȱ roleȱofȱ theseȱ
enzymesȱinȱosteoporosisȱandȱtumorȱgrowthȱrendersȱtheȱepipyronesȱinterestingȱleadȱcompoundsȱforȱ
furtherȱstudies.ȱ
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BIOTECHȬPHARMA.ȱ
IsocoumarinsȱandȱCyclicȱHexapeptideȱfromȱ ȱ
theȱSpongeȬAssociatedȱFungusȱ ȱ
Aspergillusȱsimilanensisȱsp.ȱnov.ȱKufaȱ0013ȱ
ChadapornȱPrompanyaȱ1,ȱTidaȱDethoupȱ2,ȱMadalenaȱPintoȱ3ȱandȱAnakeȱKijjoaȱ1ȱ
1ȱ InstitutoȱdeȱCiênciasȱBiomédicasȱAbelȱSalazarȱandȱCIIMAR,ȱUniversidadeȱdoȱPorto,ȱPorto,ȱPortugalȱ
2ȱ DepartmentȱofȱPlantȱPathology,ȱFacultyȱofȱAgriculture,ȱKasetsartȱUniversity,ȱBangkok,ȱThailandȱ
3ȱ LaboratórioȱdeȱQuímicaȱOrgânicaȱeȱFarmacêutica,ȱDepartamentoȱdeȱCiênciasȱQuímicas,ȱ ȱ
FaculdadeȱdeȱFarmácia,ȱUniversidadeȱdoȱPorto,ȱPorto,ȱPortugalȱ
Inȱ ourȱ ongoingȱ searchȱ forȱ newȱ naturalȱ productsȱwithȱ antibacterialȱ andȱ anticancerȱ activitiesȱ
producedȱbyȱtheȱmarineȬderivedȱfungiȱofȱtheȱgeneraȱNeosartoryaȱandȱAspergillus,ȱweȱhaveȱinvestigatedȱ
theȱsecondaryȱmetabolitesȱofȱaȱThaiȱcollectionȱofȱaȱnewȱspeciesȱofȱAspergillus,ȱwhichȱweȱhaveȱnamedȱ
Aspergillusȱsimilanensisȱ(KUFA0013),ȱisolatedȱfromȱtheȱmarineȱspongeȱRhabdermiaȱsp.,ȱcollectedȱfromȱ
theȱ Similanȱ Islandsȱ inȱ SouthernȱThailand.ȱTheȱ ethylȱ acetateȱ extractȱofȱ theȱ cultureȱofȱ thisȱ fungusȱ
furnishedȱseveralȱisocoumarineȱderivativesȱincludingȱnewȱisocoumarinsȱsimilanpyronesȱAȱ(1),ȱBȱ(2)ȱ
andȱCȱ(3),ȱaȱnewȱchevaloneȱanalog,ȱchevaloneȱEȱ(4),ȱaȱnewȱpyripyropeneȱanalog,ȱpyripyropeneȱTȱ(5),ȱ
andȱ aȱ newȱ cyclicȱ peptide,ȱ namedȱ similanamideȱ (6)ȱ [1,2].ȱ Someȱ ofȱ theȱ isolatedȱ compoundsȱwereȱ
evaluatedȱ forȱ theirȱ antimicrobialȱ activityȱ againstȱGramȬpositiveȱ andȱGramȬnegativeȱ bacteriaȱ andȱ
multidrugȬresistantȱisolatesȱfromȱtheȱenvironment.ȱ
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IndoleȱAlkaloidsȱandȱDihydroisocoumarinȱfromȱtheȱ
AlgaȬAssociatedȱFungusȱNeosartoryaȱtakakiiȱ ȱ
KUFCȱ7898ȱ
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2ȱ DivisionȱofȱEnvironmentalȱScience,ȱFacultyȱofȱScience,ȱRamkhamhaengȱUniversity,ȱBangkok,ȱThailandȱ
Inȱourȱongoingȱ searchȱ forȱnewȱnaturalȱproductsȱwithȱ antibacterialȱactivityȱproducedȱbyȱ theȱ
marineȬderivedȱfungiȱofȱtheȱgenusȱNeosartoryaȱ[1,2],ȱweȱhaveȱinvestigatedȱtheȱsecondaryȱmetabolitesȱ
ofȱaȱThaiȱcollectionȱofȱNeosartoryaȱ takakiiȱKUFCȱ7898,ȱ isolatedȱ fromȱ theȱmarineȱalgaȱAmphiroaȱsp.,ȱ
collectedȱ fromȱ Samaesarnȱ Islandȱ inȱ theȱ Gulfȱ ofȱ Thailand.ȱ Theȱ ethylȱ acetateȱ extractȱ ofȱ itsȱ ȱ
cultureȱ furnishedȱ soȱ far,ȱ besidesȱ theȱ indoleȱ alkaloidsȱ aszonaleninȱ (1a),ȱ acetylaszonaleninȱ (1b),ȱ
tryptoquivalinesȱFȱ(2a),ȱHȱ(2b),ȱLȱ(2c)ȱandȱaȱnewȱtryptoquivalineȱderivativeȱwhichȱweȱhaveȱnamedȱ
tryptoquivalineȱUȱ(3d),ȱaszonapyroneȱAȱ(3)ȱandȱaȱdihydroisocoumarinȱderivative,ȱ6Ȭhydroxymelleinȱ(4).ȱ
Theȱstructuresȱofȱtheȱcompoundsȱwereȱestablishedȱbyȱ1Dȱandȱ2DȱNMRȱspectralȱanalysisȱandȱHRMS.ȱ
Allȱ theȱ compoundsȱ wereȱ evaluatedȱ forȱ theirȱ antibacterialȱ activityȱ againstȱ Gramȱ positiveȱ
(StaphylococcusȱaureusȱATCCȱ25923ȱandȱBacillusȱsubtilisȱATCCȱ6633)ȱandȱGramȱnegativeȱ(Escherichiaȱ
coliȱATCCȱ25922ȱandȱPseudomonasȱaeruginosaȱATCCȱ27853)ȱbacteriaȱasȱwellȱasȱmultidrugȬresistantȱ
isolatesȱfromȱtheȱenvironment.ȱ
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AntiȬInflammatoryȱActivityȱofȱTanzawaicȱAcidȱ
DerivativesȱfromȱaȱMarineȬderivedȱFungusȱ
Penicilliumȱsteckiiȱ108YDC142ȱ
ChienȱFang,ȱSooȬJinȱHeo,ȱHyiȬSeungȱLee,ȱYeonȬJuȱLee,ȱJongȱSeokȱLeeȱandȱHeeȱJaeȱShinȱ
KoreaȱInstituteȱofȱOceanȱScienceȱandȱTechnology,ȱAnsan,ȱKoreaȱ
ChemicalȱinvestigationȱofȱaȱmarineȬderivedȱfungusȱPenicilliumȱsteckiiȱ108YDC142,ȱisolatedȱfromȱ
aȱmarineȱspongeȱsampleȱcollectedȱatȱWangdolcho,ȱEastȱSea,ȱKorea,ȱresultedȱinȱtheȱdiscoveryȱofȱaȱnewȱ
tanzawaicȱacidȱderivativeȱ (1),ȱ togetherȱwithȱ fourȱknownȱanalogues,ȱ tanzawaicȱacidsȱAȱ (2),ȱCȱ (3),ȱ ȱ
Dȱ(4),ȱandȱKȱ(5).ȱTheirȱstructuresȱwereȱdeterminedȱbyȱtheȱdetailedȱanalysisȱofȱNMRȱandȱMSȱdata,ȱ
alongȱ withȱ chemicalȱ methods.ȱ Theseȱ compoundsȱ significantlyȱ inhibitedȱ theȱ nitricȱ oxideȱ (NO)ȱ
productionȱandȱtheȱnewȱtanzawaicȱacidȱderivativeȱ(1)ȱinhibitedȱtheȱlipopolysaccharideȱ(LPS)Ȭinducedȱ
inducibleȱ nitricȱ oxideȱ synthaseȱ (iNOS)ȱ andȱ cyclooxygenaseȬ2ȱ (COXȬ2)ȱ proteinsȱ andȱ mRNAȱ
expressionsȱ inȱRAWȱ264.7ȱmacrophages.ȱAdditionally,ȱcompoundȱ1ȱ reducedȱ theȱmRNAȱ levelsȱofȱ
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inflammatoryȱ cytokines,ȱ includingȱ tumorȱ necrosisȱ factorȬ΅,ȱ interleukinȱ (IL)Ȭ1Ά,ȱ andȱ ILȬ6.ȱ Takenȱ
together,ȱ theȱ resultsȱ ofȱ thisȱ studyȱ demonstrateȱ thatȱ theȱ newȱ tanzawaicȱ acidȱ derivativeȱ inhibitsȱ ȱ
LPSȬinducedȱinflammation.ȱ
NocardiomycinsȱAC,ȱNewȱCytotoxicȱCyclicȱ
DepsipeptidesȱIsolatedȱfromȱMarineȱActinomycetesȱ
MartaȱPérez,ȱCristinaȱLillo,ȱRogelioȱFernández,ȱLibradaȱCañedo,ȱPazȱZuñiga,ȱPilarȱRodríguez,ȱ
SimonȱMuntȱandȱCarmenȱCuevasȱ
Pharmamar,ȱColmenarȱViejo/Madrid,ȱSpainȱ
Cyclicȱdepsipeptidesȱhaveȱ emergedȱ asȱ aȱveryȱ importantȱ classȱofȱbioactiveȱ compoundsȱ fromȱ
marineȱderivedȱbacteria.ȱSeveralȱofȱtheseȱcompoundsȱhaveȱbeenȱdisclosedȱtoȱhaveȱcytotoxic,ȱantiviralȱ
and/orȱ antifungalȱ properties.ȱ Specifically,ȱ rakicidinsȱA,ȱBȱ andȱDȱ [14]ȱ showedȱ cytotoxicȱ activityȱ
againstȱtheȱmurineȱcarcinomaȱcolonȱ26ȬL5ȱtumourȱcells,ȱandȱvinylamycinȱ[5,6],ȱexhibitedȱantimicrobialȱ
activitiesȱ againstȱGramȬpositiveȱ bacteriaȱ includingȱMRSA.ȱ Inȱ anȱ effortȱ toȱdiscoverȱ newȱ cytotoxicȱ
compoundsȱfromȱmarineȱsources,ȱthreeȱnewȱlipopeptidesȱnamedȱnocardiomycinȱAȱ(1),ȱnocardiomycinȱ
Bȱ(2)ȱandȱnocardiomycinȱCȱ(3)ȱhaveȱbeenȱ isolatedȱfromȱdifferentȱmarineȱbacteriaȱbelongingȱtoȱtheȱ
orderȱ Actinomycetales.ȱ Theseȱ compounds,ȱ structurallyȱ relatedȱ toȱ theȱ reportedȱ rakicidins,ȱ areȱ ȱ
15Ȭmemberedȱdepsipeptidesȱconsistingȱofȱthreeȱaminoȱacidsȱandȱaȱ3Ȭhydroxyfattyȱacid.ȱOneȱofȱtheseȱ
aminoȱ acidsȱ correspondsȱ toȱ theȱ rareȱ unusualȱ 4ȬaminoȬ2,4Ȭpentadienoate,ȱ onlyȱ foundȱ inȱ aȱ fewȱ
examplesȱ ofȱ secondaryȱmetabolitesȱ ofȱ Actinomycetes.ȱ Detailsȱ ofȱ theȱ producerȱmicroorganisms,ȱ
isolationȱ andȱ spectroscopicȱ dataȱ leadingȱ toȱ theȱ structureȱ determinationȱ ofȱ theseȱ newȱ cytotoxicȱ
compounds,ȱasȱwellȱasȱtheirȱbiologicalȱpropertiesȱwillȱbeȱpresented.ȱ
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NewȱCyclopeptidesȱIsolatedȱfromȱLissoclinumȱpatellaȱ
RogelioȱFernández,ȱElenaȱGómez,ȱMartaȱPérezȱandȱCarmenȱCuevasȱ
Pharmamar,ȱColmenarȱViejo/Madrid,ȱSpainȱ
AscidiansȱfromȱtheȱgenusȱLissoclinumȱareȱaȱrichȱsourceȱofȱaȱvarietyȱofȱcytotoxicȱcyclicȱpeptidesȱ
characterizedȱ byȱ theȱ presenceȱ ofȱ oxazoleȱ andȱ thiazoleȱmoieties.ȱ Someȱ ofȱ theseȱ peptidesȱ containȱ
threonineȱandȱserineȱresiduesȱwhoseȱsideȱchainsȱhaveȱbeenȱmodifiedȱasȱdimethylallylȱethers.ȱTheyȱ
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includeȱ theȱ cyclopeptidesȱNairaiamide,ȱPatellin,ȱTrunkamideȱA,ȱMollamide,ȱHexamollamideȱandȱ
Comoramideȱ[1].ȱInȱtheȱcourseȱofȱourȱscreeningȱprogramȱtoȱisolateȱnovelȱcompoundsȱwithȱantitumorȱ
propertiesȱfromȱmarineȱsources,ȱweȱhaveȱisolatedȱtwoȱnewȱcyclopeptides,ȱnamedȱWetamideȱAȱandȱBȱ
fromȱ theȱ ascidianȱLissoclinumȱ patellaȱ collectedȱoffȱ theȱ coastȱofȱWetarȱ inȱ theȱ Southwestȱ islandsȱofȱ
Indonesia.ȱTheseȱcompoundsȱwereȱobtainedȱbyȱbioassayȬguidedȱfractionationȱofȱanȱorganicȱextractȱ
ofȱ theȱ organism,ȱ usingȱVLCȱ RPȬ18ȱ chromatographyȱ andȱ reverseȱ phaseȱ semiȬpreparativeȱHPLC.ȱ
Structureȱelucidationȱofȱtheseȱnewȱmetabolitesȱwasȱcarriedȱoutȱbyȱspectroscopicȱmethodsȱincludingȱ
MS,ȱ 1H,ȱ 13Cȱandȱ2DȬNMR.ȱTheȱstereochemistryȱofȱ theȱaminoȱacidsȱwasȱdeterminedȱbyȱhydrolysisȱ
followedȱbyȱderivatizationȱwithȱMarfeysȱ reagentȱandȱcomparisonȱwithȱcommercialȱstandardsȱbyȱ
HPLCȬMSȱ[2].ȱ
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ChemicalȱStudiesȱofȱaȱSampleȱofȱHexadellaȱsp.ȱfromȱ
theȱArafuraȱSeaȱ(Indonesia)ȱ
RogelioȱFernández,ȱPatriciaȱGemaȱCruz,ȱMartaȱPerezȱandȱCarmenȱCuevasȱ
Pharmamar,ȱColmenarȱViejo/Madrid,ȱSpainȱ
MarineȱspongesȱofȱtheȱorderȱVerongidaȱareȱaȱrichȱsourceȱofȱbrominatedȱtyrosineȱmetabolites,ȱ
manyȱofȱwhichȱhaveȱexhibitedȱdiverseȱbiologicalȱactivitiesȱ[14].ȱChemicalȱmodificationȱoccursȱbothȱ
onȱ theȱsideȱchainȱandȱaromaticȱ ringȱofȱ theȱbrominatedȱ tyrosineȱprecursorsȱgivingȱ riseȱ toȱaȱbroadȱ ȱ
rangeȱofȱbiosyntheticallyȱrelatedȱcompounds.ȱInȱtheȱcourseȱofȱourȱscreeningȱprogramȱtoȱsearchȱforȱ
newȱ antitumourȱ compoundsȱ fromȱmarineȱ organisms,ȱweȱ haveȱ isolatedȱ twoȱ newȱ bromotyrosineȱ
derivativesȱPM140657ȱ(1)ȱandȱPM140674ȱ(2),ȱasȱwellȱasȱtheȱknownȱpseudoceratinȱAȱ(3)ȱ[5],ȱfromȱaȱ
sampleȱ ofȱHexadellaȱ sp.ȱ collectedȱ offȱ theȱ coastȱ ofȱArafuraȱ (Indonesia).ȱ Theȱ structuresȱ ofȱ allȱ theȱ
compoundsȱwereȱelucidatedȱbyȱanalysisȱofȱtheirȱ1Dȱandȱ2DȬNMRȱspectraȱandȱcomparisonȱwithȱdataȱ
reportedȱ forȱotherȱbromotyrosineȱderivatives.ȱPM140674ȱ exhibitsȱmicromolarȱ cytotoxicityȱagainstȱ
severalȱcellȱlines,ȱincludingȱlungȱ(A549),ȱcolonȱ(HT29),ȱbreastȱ(MDAȬMBȬ231)ȱandȱpancreasȱ(PSN1).ȱ
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Theȱ screeningȱofȱmicrobialȱnaturalȱproductsȱ representsȱ anȱ importantȱ routeȱ toȱ theȱdiscoveryȱ ȱ
ofȱnovelȱanticancerȱandȱantibioticȱagents.ȱDiverseȱactinobacteriaȱ isolatedȱ fromȱuniqueȱecosystemsȱ
haveȱbeenȱ shownȱ toȱproduceȱbioactiveȱ compoundsȱwhichȱ exertȱ theirȱ influenceȱbyȱprocessesȱ thatȱ ȱ
areȱ notȱ compromisedȱ byȱ existingȱmultidrugȬresistanceȱpathways.ȱ Inȱ orderȱ toȱ obtainȱ newȱ strainsȱ ȱ
likelyȱ toȱproduceȱnovelȱmetabolites,ȱexaminationȱofȱ samplesȱ fromȱdifferentȱhabitatsȱandȱextremeȱ
environmentsȱisȱnecessary.ȱTheȱEastȱMediterraneanȱbasinȱisȱaȱgeomorphologicallyȱandȱbiologicallyȱ
uniqueȱmarineȱecosystemȱ thatȱhasȱnotȱbeenȱ investigatedȱ soȱ farȱ forȱ itsȱmicrobiotaȱasȱproducersȱofȱ
secondaryȱmetabolites.ȱInȱsearchȱofȱnewȱbioactiveȱsecondaryȱmetabolitesȱfromȱmarineȱmicroorganismsȱ
foundȱ inȱ theȱGreekȱ seas,ȱweȱhaveȱ selectivelyȱ isolatedȱmoreȱ thanȱ 900ȱ actinobacterialȱ strainsȱ fromȱ
sedimentsȱandȱmacroorganismsȱfromȱtheȱAegeanȱandȱtheȱIonianȱSeas.ȱOnȱtheȱbasisȱofȱpreliminaryȱ
screeningȱofȱtheȱchemicalȱprofilesȱofȱsmallȱscaleȱliquidȱculturesȱofȱnumerousȱactinobacterialȱstrainsȱ
withȱLCȬDADȬMSȱ andȱNMR,ȱ inȱ conjunctionȱwithȱ evaluationȱ ofȱ theirȱ antibacterialȱ andȱ cytotoxicȱ
activities,ȱstrainsȱBI0048ȱandȱBI0383ȱwereȱselectedȱforȱfurtherȱchemicalȱinvestigation.ȱTheȱlargeȱscaleȱ
liquidȱculturesȱofȱstrainsȱBI0048ȱandȱBI0383ȱaffordedȱ twoȱcrudeȱextractsȱwhichȱwereȱsubjectedȱ toȱ
multiȬstepȱfractionationsȱthatȱhaveȱledȱsoȱfarȱtoȱtheȱisolationȱofȱ24ȱandȱ16ȱcompounds,ȱrespectively.ȱ
Amongȱ these,ȱ twoȱ polyketidesȱ areȱ newȱ naturalȱ products.ȱ Theȱ structureȱ elucidationȱ andȱ theȱ
assignmentȱ ofȱ theȱ relativeȱ configurationsȱ ofȱ theȱ compoundsȱ wereȱ basedȱ onȱ analysesȱ ofȱ theirȱ
spectroscopicȱdataȱandȱcomparisonȱwithȱliteratureȱdata.ȱTheȱisolatedȱmetabolitesȱareȱcurrentlyȱbeingȱ
evaluatedȱforȱtheirȱantibacterialȱandȱcytotoxicȱactivities.ȱ
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DespiteȱtheȱextensiveȱinvestigationsȱonȱtheȱchemicalȱprofileȱofȱnumerousȱLaurenciaȱspecies,ȱthisȱ
cosmopolitanȱgenusȱ stillȱ representsȱaȱprolificȱsourceȱofȱmetabolites,ȱoftenȱexhibitingȱantibacterial,ȱ
antifungal,ȱ insecticidalȱ and/orȱ cytotoxicȱ activities.ȱ Laurenciaȱ biosynthesizesȱ aȱ wideȱ spectrumȱ ofȱ
secondaryȱmetabolites,ȱincludingȱsesquiterpenes,ȱditerpenes,ȱtriterpenesȱandȱC15ȱacetogeninsȱwhichȱ
areȱfrequentlyȱcharacterizedȱbyȱtheȱpresenceȱofȱhalogenȱatoms.ȱPreviousȱinvestigationsȱonȱLaurenciaȱ
glanduliferaȱhaveȱledȱtoȱtheȱisolationȱofȱtheȱbrominatedȱditerpeneȱneorogioltriolȱwhichȱhasȱexhibitedȱ
veryȱsignificantȱlevelsȱofȱanalgesicȱandȱantiȬinflammatoryȱactivityȱ[1].ȱInȱsearchȱofȱnewȱcongeners,ȱ
specimensȱofȱL.ȱglanduliferaȱwereȱcollectedȱinȱKefaloniaȱIslandȱinȱtheȱIonianȱSea,ȱGreece,ȱatȱaȱdepthȱofȱ
12ȱmȱinȱAprilȱofȱ2014.ȱExtractionȱofȱtheȱfreshȱalgalȱtissuesȱwithȱmixturesȱofȱCH2Cl2/MeOHȱaffordedȱ
aȱ residueȱ thatȱwasȱ subjectedȱ toȱ aȱ seriesȱ ofȱ chromatographicȱ separations.ȱEightȱditerpenesȱ ofȱ theȱ
prevezaneȱskeletonȱhaveȱbeenȱisolatedȱuntilȱnow.ȱAmongȱthese,ȱoneȱmetaboliteȱfeaturesȱaȱnewȱcarbonȱ
skeleton.ȱTheȱstructuresȱandȱrelativeȱconfigurationsȱofȱtheȱisolatedȱnaturalȱproductsȱwereȱdeterminedȱ
onȱtheȱbasisȱofȱextensiveȱanalysisȱofȱtheirȱ1Dȱandȱ2DȱNMRȱandȱMSȱdata.ȱTheȱisolatedȱmetabolitesȱareȱ
currentlyȱbeingȱevaluatedȱforȱtheirȱantiȬinflammatoryȱactivityȱbyȱaȱcellȬbasedȱassayȱwhichȱmeasuresȱ
theȱextentȱofȱmacrophageȱactivationȱbyȱbacterialȱlipopolysaccharideȱ(LPS).ȱ
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TheȱcomplexȱLaurenciaȱ(Rhodomelaceae)ȱincludesȱspeciesȱwithȱaȱwideȱdistributionȱthroughoutȱ
theȱworldȱandȱrepresentsȱaȱprolificȱsourceȱofȱnewȱsecondaryȱmetabolites.ȱBesidesȱfulfillingȱecologicalȱ
needsȱofȱtheȱseaweeds,ȱtheȱhalogenatedȱterpenesȱandȱacetogeninsȱthatȱareȱfrequentlyȱencounteredȱ ȱ
inȱ Laurenciaȱ species,ȱ exhibitȱ aȱwideȱ rangeȱ ofȱ pharmacologicalȱ activities,ȱ e.g.,ȱ antiinflammatory,ȱ
cytotoxic,ȱ andȱ antibacterial.ȱ Previousȱ studiesȱ onȱ Laurenciaȱ speciesȱ haveȱ indicatedȱ thatȱ theȱ
chemodiversityȱobservedȱinȱtheȱspeciesȱlevelȱmayȱbeȱaffectedȱbyȱenvironmentalȱfactors.ȱInȱtheȱcourseȱ
ofȱ ourȱ ongoingȱ investigationsȱ towardsȱ theȱ isolationȱ ofȱ bioactiveȱ marineȱ metabolites,ȱ weȱ haveȱ
previouslyȱinvestigatedȱtheȱchemicalȱcompositionȱofȱLaurenciaȱcatarinensisȱCordeiroȬMarinoȱ&ȱFujii,ȱ
collectedȱoffȱIlhaȱdoȱArvoredo,ȱSantaȱCatarina,ȱSouthernȱBrazilȱ[1]ȱandȱreportedȱtheȱisolationȱofȱsevenȱ
newȱandȱsevenȱknownȱmetabolites,ȱmostȱofȱthemȱstructurallyȱrelatedȱtoȱcaespitol.ȱRecentȱcollectionsȱ
ofȱ thisȱspeciesȱoffȱ IlhaȱdoȱXavierȱ fromȱ theȱstateȱofȱSantaȱCatarinaȱaffordedȱaȱcrudeȱextractȱwithȱaȱ
differentȱchemicalȱprofile.ȱInȱorderȱtoȱstudyȱtheȱmagnitudeȱofȱtheȱdifferenceȱinȱtheȱchemicalȱprofiles,ȱ
extractsȱ obtainedȱ fromȱ collectionsȱ performedȱ fromȱ Ilhaȱ doȱ Arvoredoȱ andȱ Ilhaȱ doȱ Xavierȱwereȱ
investigatedȱinȱdepth,ȱleadingȱtoȱtheȱisolationȱofȱaȱnumberȱofȱminorȱmetabolites.ȱHerein,ȱweȱreportȱ
theȱisolationȱandȱstructureȱelucidationȱofȱnineȱnewȱandȱ14ȱknownȱmetabolitesȱreportedȱforȱtheȱfirstȱ
timeȱfromȱL.ȱcatarinensis.ȱAmongȱtheȱtwoȱdifferentȱpopulations,ȱonlyȱfourȱmetabolitesȱwereȱfoundȱasȱ
commonȱconstituents.ȱTheȱisolatedȱcompoundsȱwereȱevaluatedȱforȱtheirȱinȱvitroȱcytotoxicityȱagainstȱ
threeȱhumanȱtumorȱcellȱlines,ȱnamelyȱHT29,ȱMCF7,ȱandȱA431,ȱexhibitingȱvariableȱlevelsȱofȱactivity.
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StudiesȱonȱtheȱRedȱSeaȱSpongeȱHaliclonaȱsp.ȱforȱItsȱ
ChemicalȱandȱCytotoxicȱPropertiesȱ
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TheȱRedȱSeaȱ isȱ characterizedȱbyȱaȱgreatȱdiversityȱofȱ livingȱorganismsȱ [1].ȱPreviousȱ chemicalȱ
studiesȱofȱmarineȱspongesȱbelongingȱtoȱtheȱgenusȱHaliclonaȱledȱtoȱtheȱisolationȱofȱaȱvarietyȱofȱbioactiveȱ
secondaryȱmetabolites,ȱincludingȱalkaloidsȱ[2],ȱmacrolidesȱ[3],ȱpolyacetylenesȱ[4],ȱpolyketidesȱ[5]ȱandȱ
peptidesȱ[6].ȱTheȱtotalȱcytotoxicȱalcoholicȱextractȱofȱaȱspongeȱbelongingȱtoȱgenusȱHaliclona,ȱcollectedȱ
fromȱtheȱeasternȱcoastȱofȱtheȱRedȱSea,ȱJeddah,ȱSaudiȱArabia,ȱwasȱsubjectedȱtoȱintensiveȱchromatographicȱ
fractionationȱandȱpurificationȱguidedȱbyȱcytotoxicȱbioassayȱ towardȱvariousȱcancerȱcellȱ lines.ȱThisȱ
investigationȱresultedȱinȱtheȱisolationȱofȱaȱnewȱindoleȱalkaloid,ȱ1Ȭ(1HȬindolȬ3Ȭyloxy)ȱpropanȬ2Ȭolȱ(1),ȱ
andȱtheȱpreviouslyȱsynthesizedȱpyrrolidineȱalkaloid,ȱ(2R,3S,4R,5R)ȱpyrrolidineȬ(1Ȭhydroxyethyl)Ȭ3,4Ȭdiolȱ
hydrochlorideȱ (4),ȱ isolatedȱhereȱnaturallyȱ forȱ theȱ firstȱ time.ȱ Inȱaddition,ȱsixȱknownȱcompounds
tetillapyroneȱ (2),ȱ nortetillapyroneȱ (3),ȱ 2Ȭmethylȱ maleimideȬ5Ȭoximeȱ (5),ȱ MaleimideȬ5Ȭoximeȱ (6),ȱ ȱ
5Ȭ(hydroxymethyl)ȱdihydrofuranȬ2(3H)Ȭoneȱ(7),ȱandȱErgostaȬ5,24(28)ȬdienȬ3Ȭolȱ(8)ȱwereȱalsoȱidentified.ȱ
Theȱstructuresȱofȱtheseȱisolatedȱcompoundsȱwereȱelucidatedȱbasedȱonȱextensiveȱexaminationȱofȱtheirȱ
spectroscopicȱdataȱincludingȱ1Dȱandȱ2DȱNMR.ȱCompoundȱ5ȱisȱreportedȱhereȱforȱtheȱfirstȱtimeȱfromȱ
theȱgenusȱHaliclona,ȱwhileȱcompoundȱ7ȱisȱnotȱyetȱreportedȱfromȱaȱmarineȱsource.ȱXȬrayȱsingleȬcrystalȱ
structureȱdeterminationȱwasȱperformedȱ toȱdetermineȱ theȱ absoluteȱ configurationȱofȱ compoundȱ 4.ȱ
Unfortunatelyȱmostȱofȱ theȱ isolatedȱcompoundsȱexhibitedȱweakȱcytotoxicȱactivityȱagainstȱHepGȬ2,ȱ
Daoy,ȱandȱHeLaȱcancerȱcellȱlines.ȱ
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Softȱ coralsȱ belongingȱ toȱ theȱ orderȱ Alcyonaceaȱ (subclassȱ Octocorallia),ȱ areȱ richȱ sourcesȱ ofȱ
xenicaneȬtypeȱcompoundsȱwhichȱareȱcharacterizedȱbyȱaȱdihydropyranȱringȱfusedȱtoȱnineȬmemberedȱ
ring.ȱFourȱ familiesȱwithȱdifferentȱ functionalitiesȱhaveȱbeenȱ identifiedȱwithinȱ thisȱ structuralȱ classȱ ȱ
andȱ theyȱ areȱ representedȱ byȱ theȱ xenicins,ȱ xenialactols,ȱ andȱ xeniolidesȱ Aȱ andȱ Bȱ [13].ȱ Inȱ thisȱ
communication,ȱweȱdescribeȱtheȱisolationȱofȱtwoȱnewȱxenicanes,ȱnamedȱPM090004ȱandȱPM090082,ȱ
fromȱaȱsoftȱcoralȱbelongingȱtoȱtheȱgenusȱClavularia,ȱcollectedȱoffȱtheȱcoastȱofȱOkuzaȱ(Tanzania).ȱOnlyȱ
oneȱxenicaneȱhasȱbeenȱreportedȱfromȱthisȱgenusȱsoȱfarȱ[4].ȱTheseȱnewȱcompoundsȱwereȱobtainedȱbyȱ
columnȱ chromatographyȱ andȱ semipreparativeȱHPLCȱpurificationȱ fromȱ anȱorganicȱ extractȱofȱ thisȱ
organism.ȱTheirȱplanarȱstructuresȱwereȱdeterminedȱbyȱ1Dȱandȱ2DȱNMRȱandȱHRESIMSȱtechniquesȱ
whileȱtheirȱrelativeȱstereochemistriesȱwereȱelucidatedȱbyȱcomparisonȱofȱtheirȱchemicalȱshiftsȱandȱcouplingȱ
constantsȱwithȱ theȱ literatureȱvaluesȱ ofȱ theirȱ congeners,ȱ asȱwellȱ asȱ byȱNOESYȱ experiments.ȱ Bothȱ newȱ
xenicanesȱwereȱmoderatelyȱcytotoxicȱagainstȱaȱpanelȱofȱdifferentȱtumourȱcellȱlines.ȱ
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EvenȱC/CH2ȱandȱoddȱCH/CH3ȱ carbonȬmultiplicityȱ informationȱ canȱbeȱdirectlyȱdistinguishedȱ
fromȱtheȱrelativeȱpositive/negativeȱphaseȱofȱcrossȬpeaksȱinȱaȱnovelȱMEȱ(MultiplicityȬEdited)ȬselHSQMBCȱ
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experiment.ȱTheȱmethodȱcanȱbeȱextendedȱbyȱaȱTOCSYȱpropagationȱstep,ȱandȱisȱalsoȱfullyȱcompatibleȱ
forȱ theȱ simultaneousȱ andȱ preciseȱ determinationȱ ofȱ longȬrangeȱ heteronuclearȱ couplingȱ constants.ȱ ȱ
Inȱ addition,ȱ broadbandȱ homonuclearȱ decouplingȱ techniquesȱ canȱ alsoȱ beȱ incorporatedȱ toȱ enhanceȱ
sensitivityȱ andȱ signalȱ resolutionȱ byȱ effectiveȱ collapseȱ ofȱ J(HH)ȱ multiplets.ȱ Strychnine,ȱ taxol,ȱ
staurosporine,ȱandȱsungucineȱareȱutilizedȱasȱmodelȱcompoundsȱ toȱdemonstrateȱ theȱusefulnessȱofȱ
theseȱtechniques.ȱ
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Experiments:ȱApplicationȱtoȱtheȱStructuralȱ
ElucidationȱofȱProtonȬDeficientȱNaturalȱProductsȱ
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PureȱshiftȱNMRȱmethodsȱhaveȱrecentlyȱbeenȱtheȱsubjectȱofȱintenseȱresearchȱfocus.ȱByȱcollapsingȱ
homonuclearȱ protonȬprotonȱ couplings,ȱ resolutionȱ andȱ experimentalȱ sensitivityȱ bothȱ increase.ȱ
CryptospirolepineȱisȱtheȱmostȱstructurallyȱcomplexȱalkaloidȱdiscoveredȱthusȱfarȱfromȱanyȱCryptolepis.ȱ
Characterizationȱofȱseveralȱdegradantsȱofȱtheȱoriginalȱsampleȱaȱdecadeȱafterȱtheȱinitialȱreportȱcalledȱ
theȱvalidityȱofȱtheȱoriginallyȱproposedȱstructureȱinȱquestion.ȱWeȱnowȱwishȱtoȱreportȱtheȱdevelopmentȱ
ofȱ improvedȱ homodecoupledȱ variantsȱ ofȱ 1,1Ȭȱ andȱ 1,nȬADEQUATEȱ (HDȬADEQUATE)ȱ andȱ theȱ
utilizationȱ ofȱ theseȱ techniquesȱ inȱ resolvingȱ longȬstandingȱ structuralȱ questionsȱ associatedȱ withȱ
crytospirolepine.ȱInȱaddition,ȱweȱevaluateȱtheȱcombinationȱofȱNUSȱandȱhomonuclearȱdecouplingȱforȱ
theȱ acquisitionȱ ofȱ bothȱ 1JCCȱ andȱ nJCCȱ homonuclearȱ couplingȱ constantsȱ inȱ relatedȱ JȬmodulatedȱ
ADEQUATEȱexperiments.ȱ
ExtendingȱLongȬRangeȱHeteronuclearȱNMRȱ
ConnectivitiesȱbyȱModifiedȱHSQMBCȱExperimentsȱ
JosepȱSauríȱ2,ȱNúriaȱMarcóȱ1,ȱR.ȱThomasȱWilliamsonȱ2,ȱGaryȱE.ȱMartinȱ2ȱandȱTeodorȱParellaȱ1ȱ
1ȱ ServeiȱdeȱRessonànciaȱMagnèticaȱNuclear,ȱUniversitatȱAutònomaȱdeȱBarcelona,ȱEȬ08193ȱBellaterra,ȱ ȱ
Barcelona,ȱSpainȱ
2ȱ 2NMRȱStructureȱElucidation,ȱProcessȱandȱAnalyticalȱChemistry,ȱMerckȱ&ȱCo.ȱInc.,ȱ126ȱE.ȱLincolnȱAvenue,ȱ
Rahway,ȱNJȱ07065,ȱUSAȱ
Theȱdetectionȱofȱ longȬrangeȱheteronuclearȱcorrelationsȱassociatedȱwithȱJ(CH)ȱcouplingȱvaluesȱ
smallerȱthanȱ12ȱHzȱisȱaȱchallengeȱinȱtheȱstructuralȱanalysisȱofȱsmallȱmoleculesȱandȱnaturalȱproducts.ȱ
HSQMBCȬCOSYȱ andȱ HSQMBCȬTOCSYȱ pulseȱ schemesȱ areȱ evaluatedȱ asȱ complementaryȱ NMRȱ
methodsȱtoȱstandardȱHMBC/HSQMBCȱexperiments.ȱTheȱreȬoptimizationȱofȱtheȱinterpulseȱdelayȱandȱ
theȱincorporationȱofȱanȱadditionalȱJ(HH)ȱtransferȱstepȱinȱtheȱHSQMBCȱpulseȱschemeȱcanȱfavorȱtheȱ
sensitiveȱobservationȱofȱtraditionallyȱmissingȱorȱveryȱweakȱcorrelationsȱand,ȱinȱaddition,ȱfacilitatesȱ
theȱ detectionȱ ofȱ aȱ significantȱ numberȱ ofȱ stillȱ longerȬrangeȱ connectivitiesȱ toȱ bothȱ protonatedȱ andȱ ȱ
nonȬprotonatedȱ carbonsȱ underȱ optimalȱ sensitivityȱ conditions.ȱ Aȱ comparativeȱ 1H13Cȱ studyȱ isȱ
performedȱusingȱstrychnineȱasȱaȱmodelȱcompoundȱandȱseveralȱexamplesȱareȱalsoȱprovidedȱincludingȱ
1H15Nȱapplications.ȱ
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TheȱDefensiveȱChemistryȱofȱtheȱIrishȱ ȱ
NudibranchȱArchidorisȱpseudoargusȱ ȱ
(GastropodaȱOpisthobranchia)ȱ
RyanȱYoungȱ1,2ȱandȱBillȱBakerȱ1,2ȱ
1ȱ NationalȱUniversityȱofȱIreland,ȱGalway,ȱCoȱGalway,ȱIrelandȱ
2ȱ UniversityȱofȱSouthȱFlorida,ȱTampa,ȱFL,ȱUSAȱ
Historically,ȱ marineȱ naturalȱ productsȱ fromȱ theȱ Republicȱ ofȱ Irelandȱ haveȱ beenȱ greatlyȱ
underrepresentedȱinȱtheȱliteratureȱdespiteȱhavingȱaȱcoastlineȱofȱoverȱ4500ȱmiles.ȱArchidorisȱpseudoargusȱ
isȱaȱsoftȬbodied,ȱslowȱmovingȱDoridȱnudibranchȱwhichȱinhabitsȱtheȱcoastalȱwatersȱofȱIrelandȱandȱtheȱ
Unitedȱ Kingdom.ȱNudibranchsȱ areȱ aȱ goodȱ sourceȱ ofȱ newȱ chemicalȱ diversity,ȱ employingȱ theseȱ
secondaryȱmetabolitesȱtoȱdeterȱpredation.ȱInȱthisȱstudyȱweȱhaveȱidentifiedȱnewȱchemistryȱasȱwellȱasȱ
usedȱaȱmetabolomicsȱapproachȱtoȱidentifyȱtheȱoriginȱofȱsaidȱchemistry.ȱInȱearlyȱSpring,ȱmatureȱadultsȱ
comeȱtogetherȱtoȱreproduceȱandȱshortlyȱthereafterȱtoȱovipositȱonȱtheȱsubtidalȱrockyȱshoreline.ȱTheseȱ
eggȱ sacsȱ canȱ beȱ brightlyȱ coloredȱ andȱ exposedȱ toȱ predation,ȱ yetȱ noneȱ ofȱ theȱmanyȱ surroundingȱ
predatorsȱ appearȱ toȱ feedȱ onȱ theseȱ nutrientȱ richȱ eggȱmasses.ȱWeȱ haveȱ investigatedȱwhetherȱ theȱ
defensiveȱchemistryȱofȱtheȱparentsȱisȱresponsibleȱforȱprotectingȱtheȱeggȱmasses.ȱ
StructuralȱElucidationȱofȱSecondaryȱMetabolitesȱinȱ
Laminariaȱdigitataȱ
AnneȱVissersȱandȱJeanȬPaulȱVinckenȱ
HarryȱGruppenȱLab.ȱFoodȱChemistry,ȱWageningenȱUniversity,ȱWageningen,ȱGelderland,ȱTheȱNetherlandsȱ
Forȱ futureȱproteinȱ supply,ȱLaminariaȱdigitataȱ isȱ aȱpromisingȱ sourceȱdueȱ toȱ itsȱ relativelyȱhighȱ
proteinȱcontentȱ(15%ȱw/wȱDM)ȱandȱrobustnessȱinȱNorthȬSeaȱgrowingȱconditions.ȱInȱorderȱtoȱapplyȱ
theȱseaweedȱproteinsȱinȱtheȱfeedȱindustry,ȱextractionȱisȱneeded.ȱTheȱfirstȱstepȱinȱextractionȱofȱproteinsȱ
requiresȱ cellȱ rupture,ȱ asȱ aȱ resultȱ ofȱwhichȱ cellȱwallsȱ andȱmembranesȱ areȱ broken,ȱ allowsȱ proteinsȱ ȱ
andȱsecondaryȱdefenceȱmetabolitesȱ toȱcontactȱeachȱotherȱandȱ interact.ȱPhlorotannins,ȱpolymersȱofȱ
1,3,5Ȭtrihydroxyȱbenzeneȱareȱimportantȱsecondaryȱmetabolitesȱexclusivelyȱfoundȱinȱbrownȱseaweeds.ȱ
TheȱmonomersȱcanȱconnectȱtoȱeachȱotherȱviaȱcarbonȬcarbonȱandȱviaȱetherȱconnectionsȱandȱpolymersȱ
rangingȱbetweenȱ10ȱandȱ100ȱkDaȱareȱformedȱ(Amslerȱ2008).ȱDueȱtoȱtheȱlargeȱsizeȱandȱabundanceȱofȱ
hydroxylȱ groups,ȱ theȱmoleculesȱ canȱ bindȱ nonȬcovalentlyȱ toȱ proteinsȱ viaȱ hydrogenȱ bridgesȱ andȱ
hydrophobicȱ interactionsȱwithȱ theȱ tanninȱ rings,ȱ andȱ formȱ phlorotanninȬproteinȱ complexesȱwithȱ
limitedȱsolubility.ȱAnȱadditionalȱgroupȱofȱsecondaryȱmetabolitesȱisȱrepresentedȱbyȱtheȱterpenoids.ȱ ȱ
Inȱorderȱ toȱ studyȱ theȱphlorotanninȬproteinȱ complexationȱpotentialȱduringȱ theȱprocessȱofȱproteinȱ
extraction,ȱaȱdetailedȱinvestigationȱonȱphlorotanninsȱcontent,ȱdegreeȱofȱpolymerisationȱandȱstructureȱ
isȱ needed.ȱ Chromatographicȱ analysisȱ ofȱ phlorotanninsȱ formsȱ aȱ challengeȱ dueȱ toȱ theȱ structuralȱ
diversityȱandȱsimilarȱpolaritiesȱofȱ theseȱmolecules.ȱForȱ investigation,ȱ tanninsȱwereȱextractedȱ fromȱ
Laminariaȱdigitataȱinȱ80%ȱmethanolȱandȱpartitionedȱwithȱethylȱacetate.ȱTheȱethylȱacetateȱphaseȱwasȱ
subjectedȱ toȱ Reversedȱ Phaseȱ flashȱ chromatographyȱ toȱ separateȱ coȬextractedȱ phlorotanninsȱ andȱ
terpenoids.ȱPoolsȱofȱphlorotanninsȱupȱtoȱaȱdegreeȱofȱpolymerisationȱofȱ15ȱsubunits,ȱandȱtheȱterpenoidȱ
poolȱwereȱanalysedȱusingȱRPȬUHPLCȬMS.ȱTheȱfractionationȱbyȱpreparativeȱchromatographyȱpriorȱtoȱ
RPȬUHPLCȱanalysisȱgreatlyȱfacilitatedȱidentificationȱandȱquantificationȱofȱtheȱvariousȱphlorotanninȱ
andȱterpenoidȱstructures.ȱ
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InitialȱAttemptsȱinȱtheȱPurificationȱofȱtheȱ
MediterraneanȱSpongeȱCrambeȱtaillieziȱ
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Firstȱ describedȱ inȱ 1982ȱ byȱ Vaceletȱ andȱ BouryȬEsnault,ȱ Crambeȱ taillieziȱ (Crambeidae,ȱ
Poecilosclerida,ȱDemospongiae)ȱisȱanȱencrustingȱcreamȱspongeȱfoundȱinȱtheȱMediterraneanȱandȱtheȱ
MacaronesianȱSeaȱwhereȱitsȱabundanceȱseemsȱtoȱincreaseȱalongȱtheȱFrenchȱRivieraȱ(betweenȱ15ȱandȱ
40ȱm).ȱEvenȱifȱtheȱsisterȱspeciesȱC.ȱcrambeȱhasȱbeenȱwidelyȱstudiedȱbefore,ȱthereȱisȱnoȱworkȱconcerningȱ
theȱ isolationȱ andȱ identificationȱ ofȱ chemicalsȱ fromȱ C.ȱ tailliezi.ȱ Consideringȱ theȱ veryȱ interestingȱ
alkaloidsȱ isolatedȱ fromȱCrambeidaeȱ sponges,ȱ suchȱ asȱ theȱ crambescinsȱ andȱ crambecidinsȱ fromȱC.ȱ
crambe,ȱweȱdecidedȱtoȱinvestigateȱtheȱchemodiversityȱofȱC.ȱtailliezi.ȱTheȱfirstȱresultsȱonȱtheȱisolationȱ
andȱstructureȱelucidationȱofȱtheȱmajorȱcompoundsȱpresentȱinȱthisȱspeciesȱwereȱfoundȱtoȱbeȱextremelyȱ
complicated.ȱ However,ȱ weȱ wereȱ ableȱ toȱ recognizeȱ guanidineȱ alkaloidsȱ similarȱ toȱ theȱ alreadyȱ
describedȱ batzelladines.ȱThisȱwouldȱ beȱ theȱ firstȱ reportȱ ofȱ bioactiveȱ batzelladineȱderivativesȱ inȱ aȱ
MediterraneanȱspongeȱasȱmostȱofȱthemȱwereȱfoundȱinȱCaribbeanȱspongesȱlikeȱfromȱspeciesȱofȱtheȱ
genusȱBatzellaȱorȱMonanchora.ȱTheȱNMRȱandȱHRMSȱanalysesȱalsoȱallowedȱtheȱidentificationȱofȱtheȱ
alreadyȱdescribedȱcompoundsȱcrambescidinȱ816ȱandȱcrambescidinȱ800.ȱTheseȱcompoundsȱhaveȱbeenȱ
firstȱisolatedȱfromȱC.ȱcrambeȱandȱitȱisȱworthȱnoticingȱthatȱbothȱC.ȱcrambeȱandȱC.ȱtaillieziȱshareȱcommonȱ
secondaryȱmetabolites,ȱwhatȱ couldȱ raiseȱ interestingȱ questionsȱ aboutȱ theȱ divergentȱ evolutionaryȱ
historyȱofȱmetabolicȱpathwaysȱinȱtheseȱtwoȱsisterȱspecies.ȱ
BioactiveȱCompoundsȱfromȱMarineȱBacteriaȱRecoveredȱ ȱ
fromȱSedimentsȱCollectedȱatȱtheȱSt.ȱPeterȱandȱ ȱ
St.ȱPaulȱArchipelago,ȱBrazilȱ
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LetíciaȱVerasȱCostaȬLotufoȱ4,ȱOtíliaȱDeusdênciaȱPessoaȱ1,ȱEdilbertoȱRȱSilveiraȱ1ȱ ȱ
andȱMariaȱConceiçãoȱMȱTorresȱ1ȱ
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Theȱ extension,ȱ localizationȱ andȱ ecologicalȱ aspectsȱ ofȱ theȱ Brazilianȱ coastalȱ zoneȱmakesȱ itȱ aȱ
remarkableȱ reservoirȱ ofȱ compoundsȱwithȱ pharmacologicalȱ potential.ȱMarineȱ actonomyceteȱ haveȱ
shownȱtoȱbeȱanȱattractiveȱsourceȱofȱstructurallyȱdiversifiedȱbioactiveȱcompounds.ȱTheȱmainȱpurposeȱ
ofȱ thisȱ studyȱwasȱ toȱprospectȱ antitumorȱ compoundsȱ throughȱ aȱ cytotoxicityȬguidedȱ fractionationȱ
approachȱ ofȱ theȱ actinomyceteȱ strainsȱ Salinisporaȱ arenicolaȱ andȱ Streptomycesȱ sp.ȱ recoveredȱ fromȱ
sedimentsȱcollectedȱatȱtheȱSaintȱPeterȱandȱSaintȱPaulsȱArchipelagoȱ(SPSPA)Brazil.ȱFractionationȱofȱ
theȱethylȱacetateȱcrudeȱextractȱobtainedȱfromȱS.ȱarenicolaȱ(IC50ȱ0.55ȱΐg/mL)ȱresultedȱinȱtwoȱcytotoxicȱ
fractions.ȱHRȬLCMSȱ dereplicationȱ analysisȱ ofȱ suchȱ fractionsȱ combinedȱwithȱ comparisonȱ inȱ theȱ
AntiMarinȱ databaseȱ indicatedȱ theȱ presenceȱ ofȱ staurosporineȱ derivativesȱ (14),ȱ aȱ wellȱ knownȱ ȱ
groupȱ ofȱ anticancerȱ compounds.ȱChromatographicȱ separationsȱ ofȱ theȱ inactiveȱ fractionsȱ ledȱ toȱ theȱ
isolationȱofȱaȱnewȱrifamycinȱderivative,ȱ3Ȭ(2ȝȬoxoȬpropyl)ȬrifamycinȱSȱ(5),ȱinȱadditionȱtoȱfiveȱknownȱ
metabolites,ȱincludingȱ6ȬmethoxyȬ1Ȭmethylisatin,ȱ3ȬhydroxyȬ6ȬmethoxyȬ1ȬmethylindolinȬ2Ȭoneȱandȱ
threeȱdiketopiperazines.ȱTheȱstructuresȱofȱtheseȱcompoundsȱwereȱelucidatedȱthroughȱaȱseriesȱofȱ1Dȱ
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andȱ 2DȱNMRȱ experimentsȱ andȱHRMS.ȱBioassayȬguidedȱ fractionationȱofȱ theȱ ethylȱ acetateȱ extractȱ ȱ
fromȱStreptomycesȱsp.ȱ(IC50ȱofȱ2.27ȱΐg/mL)ȱaffordedȱhighlyȱcytotoxicȱantibioticsȱpiericidinȱAȱ(6)ȱandȱ
glycopiericidinȱ Aȱ (7),ȱ asȱwellȱ asȱ threeȱ knownȱ diketopiperazinesȱ fromȱ theȱ activeȱ fractions.ȱ Theȱ
identificationȱofȱtheseȱcompoundsȱwasȱcarriedȱoutȱbyȱanalysesȱHRȬLCMS,ȱfollowedȱbyȱqueryȱtoȱtheȱ
AntiMarinȱ dataȱ base.ȱ Theseȱ resultsȱ highlightȱ theȱ biotechnologicalȱ potentialȱ ofȱ theȱ actonomyceteȱ
strainsȱrecoveredȱfromȱSt.ȱPeterȱandȱSt.ȱPaulȱArchipelago.ȱ
SecondaryȱMetabolitesȱandȱTheirȱBiologicalȱ ȱ
AcitivityȱofȱtheȱMarineȬDerivedȱFungusȱ ȱ
Stemphyliumȱglobuliferumȱ
JanȱSchrörȱ1,ȱPeterȱHufendiekȱ1,ȱStefanȱKehrausȱ1,ȱMichaelȱGütschowȱ2ȱandȱGabrieleȱM.ȱKönigȱ1ȱ
1ȱ UniversityȱofȱBonn,ȱInstituteȱofȱPharmaceuticalȱBiology,ȱBonn,ȱGermanyȱ
2ȱ UniversityȱofȱBonn,ȱPharmaceuticalȱInstitute,ȱPharmaceuticalȱChemistryȱI,ȱBonn,ȱGermanyȱ
Fungiȱ areȱwellȱ knownȱ toȱ beȱ aȱ richȱ sourceȱ ofȱ structurallyȱ complexȱ andȱ biologicallyȱ activeȱ
compounds.ȱTheȱ aimȱ ofȱ theȱ currentȱ studyȱwasȱ toȱ investigateȱmetabolitesȱ ofȱ theȱmarineȬderivedȱ
fungusȱStemphyliumȱglobuliferum.ȱTheȱstrainȱwasȱisolatedȱfromȱtheȱbrownȱalgaȱPetaloniaȱzosterifoliaȱ
collectedȱ inȱ theȱBalticȱ Sea.ȱ Investigationȱ ofȱ theȱ extractȱ revealedȱ severalȱmetabolitesȱ belongingȱ toȱ ȱ
twoȱ structuralȱ classes,ȱ i.e.,ȱdialkylresorcinolsȱ andȱmacrolides.ȱThus,ȱ afterȱ separationȱ viaȱ vacuumȱ
liquidȱ chromatographyȱ andȱ furtherȱ purificationȱ usingȱ HPLCȱ weȱ gainedȱ theȱ resorcinolȬtypeȱ
metaboliteȱ4ȬbutylȬ3,5ȬdihydroxyȬbenzoicȱacid,ȱaȱnewȱnaturalȱproduct.ȱAnotherȱcompoundȱisolatedȱ
wasȱstemphol,ȱaȱ2,5Ȭdialkylresorcinol.ȱThisȱknownȱmetaboliteȱshowedȱactivityȱagainstȱmultiȬresistantȱ
Staphylococcusȱ aureus,ȱEnterococcusȱ faeciumȱasȱwellȱasȱagainstȱCandidaȱ albicans.ȱ Inȱaddition,ȱaȱweakȱ
inhibitoryȱ activityȱ towardȱ theȱ proteaseȱ humaneȱ leucocyteȱ elastaseȱ (HLE)ȱ wasȱ found.ȱ Aȱ thirdȱ
metaboliteȱwasȱ theȱ14Ȭmemberedȱ lactoneȱcoriolide,ȱwhichȱwasȱ formerlyȱreportedȱ fromȱbutterflies.ȱ
ThisȱmacrolideȱwasȱactiveȱagainstȱBacillusȱmegaterium.ȱFurthermore,ȱcoriolideȱdisplayedȱaȱspecificȱ
inhibitoryȱactivityȱ towardsȱHLEȱwithȱanȱ IC50ȱofȱ5ȱΐg/mL,ȱwhileȱ itsȱactivityȱ towardsȱ cathepsinȱBȱ ȱ
andȱLȱwasȱaboutȱ10Ȭfoldȱweaker.ȱTheȱisolatedȱmetabolitesȱfromȱtheȱfungusȱStemphyliumȱglobuliferumȱ
showedȱ aȱ promisingȱ antibioticȱ activityȱ againstȱ selectedȱmicroorganismsȱ asȱwellȱ asȱ towardsȱ theȱ
proteaseȱHLE.ȱ
IsolationȱandȱStructuralȱElucidationȱofȱTwoȱNovelȱ
PinnatifidenyneȬDerivedȱAcetogeninsȱfromȱ
Laurenciaȱviridisȱ
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TheȱredȱalgaȱofȱtheȱgenusȱLaurenciaȱ(Rhodomelaceae)ȱincludeȱmanyȱspeciesȱwidelyȱdistributedȱ
aroundȱtheȱworld,ȱbeingȱtheȱmainȱredȱalgalȱgenusȱchemicallyȱstudiedȱinȱtheȱlastȱ50ȱyearsȱ[1].ȱTheyȱ ȱ
areȱ producersȱ ofȱ aȱ vastȱ rangeȱ ofȱ interestingȱ halogenatedȱ secondaryȱ metabolites,ȱ includingȱ
sesquiterpenes,ȱditerpenes,ȱtriterpenes,ȱandȱacetogenines.ȱManyȱofȱtheseȱcompoundsȱareȱuniqueȱinȱ
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termsȱ ofȱ structuralȱ orȱ biologicalȱ diversity,ȱ oftenȱ exhibitingȱ antibacterial,ȱ antifungal,ȱ antiviral,ȱ
antifeedant,ȱantifouling,ȱcytotoxic,ȱantiproliferative,ȱantiȬinflammatory,ȱichthyotoxicȱandȱinsecticidalȱ
activityȱ[2].ȱAsȱpartȱofȱourȱcontinuingȱinterestȱonȱtheȱchemistryȱofȱtheȱgenusȱLaurencia,ȱweȱreportȱtheȱ
isolationȱofȱtwoȱnewȱC15ȱacetogeninsȱfromȱLaurenciaȱviridisȱ[3,4].ȱTheȱstructuresȱwereȱelucidatedȱonȱ
theȱbasisȱofȱdetailedȱanalysisȱofȱ1Dȱandȱ2DȱNMRȱdataȱandȱrevealedȱthatȱtheseȱtwoȱcompoundsȱareȱ
interestingȱvariationsȱonȱtheȱpinnatifidenyneȱstructureȱ[5].ȱ
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MarineȱspongesȱbelongingȱtoȱtheȱorderȱVerongidaȱareȱdevoidȱofȱspiculesȱ[1],ȱandȱareȱdifficultȱtoȱ
characterize.ȱAsȱsuch,ȱbromotyrosineȱderivativesȱthatȱareȱcharacteristicȱofȱtheseȱtypesȱofȱspongesȱhaveȱ
beenȱ usedȱ asȱ chemotaxonomicȱ makers,ȱ andȱ haveȱ provedȱ aȱ usefulȱ toolȱ toȱ facilitateȱ taxonomyȱ
identificationȱ [2].ȱ Examplesȱ ofȱ suchȱ compoundsȱ thatȱ haveȱ beenȱ usedȱ forȱ taxonomicȱ workȱ areȱ
anomoianȱAȱ[3]ȱandȱaplyzanzineȱAȱ[4].ȱInȱaȱcontinuationȱofȱourȱinvestigationȱofȱnewȱmarineȱnaturalȱ
products,ȱweȱ nowȱ reportȱ theȱ isolationȱ ofȱ twoȱ newȱ bromotyrosineȱ derivatives,ȱ anomoianȱ Bȱ andȱ
aplyzanzineȱB,ȱthatȱmayȱalsoȱhaveȱutilityȱasȱnewȱchemotaxonomicȱmakersȱandȱthatȱhaveȱbeenȱisolatedȱ
fromȱ twoȱ differentȱ Verongidaȱ sponges,ȱ collectedȱ offȱ theȱ coastȱ ofȱ Indonesia.ȱ Theȱ structuresȱ ofȱ
anomoianȱBȱandȱaplyzanzineȱBȱwereȱdeterminedȱbyȱ1Dȱandȱ2DȱNMRȱexperimentsȱandȱconfirmedȱbyȱ
highȬresolutionȱmassȱspectrometry.ȱTheȱstereochemistryȱofȱtheȱnewȱmoleculesȱhasȱbeenȱassignedȱbyȱ
comparisonȱwithȱliteratureȱmodelsȱ[3].ȱBothȱcompoundsȱshowedȱmoderatedȱcytotoxicȱactivityȱagainstȱ
aȱpanelȱofȱdifferentȱcancerȱcellȱlinesȱ[5],ȱandȱtheirȱmechanismȱofȱactionȱisȱcurrentlyȱbeingȱstudied.ȱ
 ȱ
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AntimicrobialȱMetabolitesȱfromȱSouthȱAfricanȱ
Laurenciaȱspp.ȱ
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Theȱrapidȱdevelopmentȱofȱresistanceȱagainstȱcommonȱantibioticsȱcombinedȱwithȱtheȱslowȱpaceȱ
ofȱnewȱantimicrobialȱdrugȱdiscoveryȱandȱdevelopmentȱpresentȱaȱsignificantȱhealthȱ risk.ȱWeȱhaveȱ
thereforeȱ initiatedȱ aȱ programmeȱ toȱ exploreȱ theȱ antimicrobialȱ potentialȱ ofȱ SouthȱAfricanȱmarineȱ
organisms.ȱAȱnumberȱofȱorganicȱextractsȱfromȱLaurenciaȱspp.ȱcollectedȱfromȱtheȱSouthȱAfricanȱcoastȱ
wereȱ screenedȱ againstȱ fiveȱ biomedicallyȱ relevantȱ microorganisms,ȱ Acinetobacterȱ baumannii,ȱ
Enterococcusȱfaecalis,ȱEscherichiaȱcoli,ȱStaphylococcusȱaureusȱsubsp.ȱaureusȱandȱCandidaȱalbicans.ȱOneȱofȱ
theȱmoreȱpromisingȱextractsȱwasȱfromȱtheȱredȱalga,ȱLaurenciaȱcorymbosaȱwhichȱwasȱselectedȱforȱfurtherȱ
studies.ȱSomeȱ30ȱmetabolitesȱwereȱisolatedȱandȱcharacterizedȱbyȱspectroscopicȱmethods.ȱTwoȱofȱtheȱ
moreȱactiveȱmetabolitesȱ includeȱtheȱchamigraneȱ(1),ȱwhichȱshowedȱaȱminimumȱ inhibitoryȱactivityȱ
(MIC)ȱofȱ1ȱΐg/mLȱagainstȱE.ȱfaecalisȱwhileȱtheȱcupareneȱ(2)ȱshowedȱtheȱsameȱlevelȱofȱactivityȱagainstȱ ȱ
A.ȱbaumannii.ȱ
InȱVitroȱShistossomicialȱActivityȱofȱtheȱAscidiansȱ
Botrylloidesȱgiganteum,ȱDidemnumȱsp.ȱandȱ
TrididemnumȱorbiculatumȱfromȱBrazilȱ
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Theȱ ascidiansȱ Botrylloidesȱ giganteum,ȱ Didemnumȱ sp.ȱ andȱ Trididemnumȱ orbiculatumȱ marineȱ ȱ
speciesȱareȱwidelyȱdistributedȱinȱtheȱSãoȱSebastiãoȱChannel,ȱSãoȱPaulo,ȱBrazil.ȱAscidiasȱ(Tunicata,ȱ
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Ascidiacea)ȱ haveȱ yieldedȱ aȱ varietyȱ ofȱ structurallyȱ novelȱ andȱ pharmacologicallyȱ interestingȱ
compoundsȱhowever,ȱstudiesȱrelatedȱtoȱpotentialȱschistosomicidalȱaboutȱtheseȱgeneraȱareȱnonȬexistent.ȱ
Schistosomiasisȱ isȱ oneȱ ofȱ theȱmostȱ significantȱ neglectedȱ diseasesȱ inȱ theȱworld.ȱ Theȱ aimȱ ofȱ thisȱ ȱ
researchȱ wasȱ toȱ evaluateȱ theȱ schistosomicidalȱ potentialȱ ofȱ theȱ crudeȱ methanolicȱ extractsȱ ofȱ ȱ
B.ȱgiganteumȱ (BG),ȱDidemnumȱsp.ȱ (DS)ȱandȱT.ȱorbiculatumȱ (TO)ȱagainstȱadultȱwormsȱofȱShistosomaȱ
mansoni.ȱ Theȱ extractsȱwereȱ testedȱ forȱ viabilityȱ andȱmotorȱ activityȱ atȱ theȱ concentrationsȱ 50ȱ andȱ ȱ
100ȱΐg/mL.ȱRegardingȱtheȱmobility,ȱTOȱextractȱreducedȱonȱ100%ȱofȱmotorȱactivityȱatȱ50ȱΐg/mLȱafterȱ
72ȱh,ȱwhileȱDSȱextractȱdecreasedȱ theȱmotorȱactivityȱonȱ100%ȱofȱparasitesȱatȱ100ȱΐg/mLȱafterȱ24ȱh.ȱ ȱ
Inȱ contrast,ȱ theȱ BGȱ extractȱwasȱ inactive.ȱNoȱ extractȱ elicitedȱ deathȱ ofȱ theȱ parasites.ȱDespiteȱ theȱ
inactivity,ȱ theȱ protonȱNMRȱ spectrumȱ ofȱ aȱ semiȬpurirfedȱ fractionȱ fromȱ theȱ BOȱ extractȱ revealedȱ
interestingȱ signalsȱ whichȱ promptedȱ furtherȱ investigation.ȱ Combinationsȱ ofȱ normalȱ andȱ ȱ
reversedȬphaseȱcolumnȱchromatographyȱandȱHPLCȬELSDȱofȱBGȱextractȱconducedȱ theȱ isolationȱofȱ ȱ
theȱ aliphaticȱ sulfatedȱ compoundȱ (3Z,6Z,9Z)Ȭ3,6,9ȬDodecatrienȬ1Ȭylȱ hydrogenȱ sulfateȱ (1).ȱ Theȱ
structuralȱelucidationȱofȱ1ȱwasȱestablishedȱbyȱNMRȱspectroscopicȱandȱmassȱspectrometricȱanalysisȱ
TOFȬMSȱ (ƺ):ȱm/zȱ 259.1009ȱ (C12H19O4S).ȱ Thisȱ compoundȱwasȱ previouslyȱ isolatedȱ asȱ aȱ kairomoneȱ
secretedȱbyȱtheȱcrustaceanȱDaphniaȱmagna.ȱ
SearchȱforȱNewȱNaturalȱProductsȱinȱMarineȱ
Actinomycetales:ȱFirstȱInsightsȱintoȱtheȱSecondaryȱ
MetabolitesȱofȱWilliamsiaȱmarisȱ
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3ȱ InstituteȱofȱOrganicȱChemistry,ȱUniversityȱofȱVienna,ȱVienna,ȱAustriaȱ
Theȱmarineȱenvironmentȱisȱrecognizedȱasȱtheȱspaceȱwithȱtheȱhighestȱbiodiversityȱonȱearthȱandȱisȱ
henceȱtheȱrichestȱsourceȱforȱnewȱleadȱstructuresȱinȱdrugȱdevelopment.ȱInȱthisȱconnection,ȱmicrobesȱ
areȱsupposedȱtoȱproduceȱtheȱlargestȱnumberȱandȱvarietyȱofȱmarineȱsecondaryȱmetabolites.ȱAmongȱ
microorganisms,ȱbacteriaȱofȱtheȱorderȱActinomycetalesȱareȱmostȱpromisingȱforȱtheȱelucidationȱofȱnewȱ
structuresȱasȱ45%ȱofȱallȱpreviouslyȱdiscoveredȱmicrobialȱsecondaryȱmetabolitesȱwereȱisolatedȱfromȱ
membersȱofȱthisȱorder.ȱThisȱfactȱpromptedȱusȱtoȱfocusȱourȱsearchȱforȱnewȱnaturalȱproductsȱonȱmarineȱ
Actinomycetales.ȱ Inȱourȱproject,ȱ theȱscarcelyȱexaminedȱstrainȱWilliamsiaȱmaris,ȱwhichȱwasȱ initiallyȱ
isolatedȱfromȱtheȱSeaȱofȱJapan,ȱwasȱobtainedȱfromȱDMSZȱ(Braunschweig,ȱGermany)ȱandȱhasȱbeenȱ
cultivatedȱ inȱ aȱ GYMȬmediumȱ (0.4%ȱ glucose,ȱ 0.4%ȱ yeastȱ extract,ȱ 1%ȱmaltȱ extract)ȱ forȱ 14ȱ days.ȱ ȱ
Byȱ centrifugation,ȱ theȱ cellsȱwereȱ removedȱ andȱ theȱ resinȱ Amberliteȱ XADȬ16ȱwasȱ addedȱ toȱ theȱ
fermentationȱbrothȱtoȱadsorbȱreleasedȱmetabolites.ȱAfterȱtwoȱdaysȱofȱincubation,ȱtheȱadsorbateȱwasȱ
elutedȱfromȱtheȱresinȱwithȱacetoneȱtoȱgainȱ1.5ȱgȱofȱdriedȱcrudeȱextract.ȱThisȱextractȱwasȱfractionatedȱ
byȱSPEȱonȱRPȬ18ȱcartridgesȱintoȱ18ȱfractions.ȱSubsequentȱsizeȬexclusionȱchromatographyȱledȱtoȱtheȱ
isolationȱofȱthreeȱcompounds.ȱTheirȱstructuresȱwereȱdeterminedȱbyȱhighȬresolutionȱMSȱandȱNMRȱ
spectroscopyȱ asȱ lumichrome,ȱ indoleȬ3Ȭcarbaldehydeȱ andȱ aȱ 3ȬOȬmethylȱmannoseȱ polysaccharide.ȱ ȱ
LCȬMSȱanalysisȱofȱanotherȱ fractionȱofȱ theȱextractȱ indicatesȱ theȱpresenceȱofȱ twoȱ cyclicȱdipeptides,ȱ ȱ
withȱtheȱmassesȱandȱfragmentationȱpatternsȱcorrelatingȱwithȱthoseȱofȱcyclo(IleȬPro)ȱandȱcyclo(LeuȬPro).ȱ
AllȱfiveȱsubstancesȱareȱreportedȱinȱtheȱstrainȱWilliamsiaȱmarisȱforȱtheȱfirstȱtime.ȱ
ȱ ȱ
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BioCareȱmarineȱwasȱaȱ twoȬyearȱ collaborativeȱ researchȱprojectȱ (20122014)ȱ fundedȱunderȱ theȱ ȱ
EU,ȱ Interregȱ 2ȬSeasȱ programme.ȱ Itȱ aimedȱ toȱ isolate,ȱ characteriseȱ andȱ sustainablyȱ utiliseȱmarineȱ
biomoleculesȱfromȱseaweeds,ȱfish,ȱoysters,ȱshrimpsȱandȱbacteria.ȱTheȱbiomoleculesȱwereȱevaluatedȱ
toȱ beȱ integratedȱ intoȱ functionalȱ productsȱ forȱ humanȱ healthcareȱ andȱ environmentalȱ applications.ȱ ȱ
Theȱoceanȱ representsȱaȱvastȱandȱ relativelyȱuntappedȱ resourceȱwhereȱ theȱorganismsȱ thereinȱhaveȱ
evolvedȱaȱmyriadȱofȱmechanismsȱtoȱsurviveȱ inȱthisȱchangingȱandȱdemandingȱenvironment.ȱTheseȱ
includeȱantimicrobialȱsubstancesȱtoȱhelpȱoutȬcompeteȱneighbouringȱorganisms,ȱpolysaccharidesȱtoȱ
preventȱdehydrationȱandȱprovideȱstructureȱandȱdefencesȱagainstȱtoxicȱmetalȱpoisoning.ȱTheȱscientificȱ
objectivesȱofȱBiocareȱMarineȱwereȱto:ȱ(i)ȱdiscoverȱandȱfunctionaliseȱnewȱantimicrobialȱcompoundsȱ(ii)ȱ
constructȱnovelȱwoundȱdressingsȱandȱtissueȱregenerationȱscaffoldsȱusingȱmarineȱbiomoleculesȱthatȱ
holdȱgreatȱpromiseȱforȱtheȱtreatmentȱofȱchronicȱwounds,ȱandȱforȱtheȱremodellingȱandȱreconstructionȱ
ofȱskinȱ inȱburnȱvictimsȱ(iii)ȱutiliseȱtheȱspecialisedȱpolysaccharidesȱproducedȱbyȱmarineȱbacteriaȱtoȱ
constructȱheavyȱmetalȱcaptureȬsystemsȱusingȱanȱadvancedȱtechnologyȱplatform.ȱToxicȱheavyȱmetalsȱ
causeȱ environmentalȱ andȱ healthȱ damageȱ andȱ presentȱ aȱ significantȱ threatȱ toȱ humanȱwellbeing.ȱ ȱ
OurȱconsortiumȱconsistedȱofȱtheȱUniversityȱofȱBrightonȱ(UK),ȱUniversityȱofȱGentȱ(Gent,ȱBelgium),ȱ
Ifremerȱ (aȱ Frenchȱ governmentalȱ laboratory,ȱ Plouzanr,ȱ France)ȱ andȱ Polymarisȱ (aȱmarineȱ biotechȱ
company,ȱMorlaix,ȱFrance).ȱTheȱposterȱwillȱbeȱparticularlyȱdedicatedȱonȱbacteriaȱandȱmoleculesȱfromȱ
Ifremerȱcollection.ȱ
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Manyȱ cyanobacteriaȱ canȱ produceȱ extracellularȱ polymericȱ substancesȱ (EPS)ȱ thatȱ canȱ remainȱ
associatedȱ toȱ theȱ cellȱ orȱ beȱ releasedȱ intoȱ theȱ environmentȱ (RPSȬreleasedȱ polysaccharides).ȱ Theȱ
particularȱ featuresȱofȱ theseȱpolymers,ȱnamelyȱ theȱpresenceȱofȱ twoȱdifferentȱuronicȱacids,ȱsulphateȱ
groupsȱandȱhighȱnumberȱofȱdifferentȱmonosaccharides,ȱmakesȱthemȱpromisingȱforȱbiotechnologicalȱ
applicationsȱ suchȱ asȱ metalȱ removalȱ fromȱ pollutedȱ waters.ȱ Cyanotheceȱ sp.ȱ CCYȱ 0110,ȱ aȱ marineȱ
unicellularȱcyanobacterium,ȱ isȱamongȱ theȱmostȱefficientȱRPSȬproducers.ȱTheȱpolymerȱproducedȱ isȱ
remarkablyȱthermostable,ȱcomposedȱbyȱnineȱdifferentȱmonosaccharides,ȱandȱcontainsȱsulfateȱgroupsȱ
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andȱ peptidesȱ [1].ȱ Theȱ effectsȱ ofȱ severalȱ heavyȱmetalsȱ onȱ theȱ growth/survival,ȱ EPSȱ production,ȱ
ultrastructureȱandȱproteinȱprofilesȱofȱCyanotheceȱwereȱalsoȱevaluated.ȱTheȱresultsȱshowedȱthatȱeachȱ
metalȱaffectȱtheȱcellsȱinȱaȱparticularȱmanner,ȱtriggeringȱdistinctiveȱresponsesȱ[2].ȱForȱoptimizationȱofȱ
theȱmetalȱremovalȱprocess,ȱitȱisȱnecessaryȱtoȱunderstandȱtheȱinteractionsȱbetweenȱcells/EPSȱwithȱmetalȱ
ions.ȱTherefore,ȱtheȱaffinityȱofȱvariousȱcultureȱfractionsȱforȱdifferentȱmetalsȱinȱmonoȬȱandȱmultiȬmetalȱ
systemsȱ wasȱ assessed.ȱ Ourȱ resultsȱ clearlyȱ showedȱ thatȱ RPSȱ areȱ theȱ mostȱ efficientȱ fractionȱ inȱ ȱ
metalȬadsorption.ȱMoreover,ȱ anȱ acidȱ orȱ basicȱ preȬtreatmentȱ ofȱ RPSȱ increasedȱ theȱ specificȱmetalȱ
removal.ȱCurrently,ȱmajorȱsitesȱforȱmetalȱbindingȱareȱbeingȱidentifiedȱbyȱphysicochemicalȱanalyses.ȱ
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Macroalgaeȱhaveȱbeenȱusedȱinȱtraditionalȱmedicineȱforȱcenturiesȱandȱperceivedȱasȱaȱfoodȱwithȱ
greatȱ healthȱ benefits.ȱ Theyȱ areȱ anȱ importantȱ sourceȱ ofȱ polysaccharides,ȱ suchȱ asȱ sulfatedȱ
polysaccharides,ȱ whichȱ areȱ responsibleȱ forȱ manyȱ ofȱ theirȱ potentialȱ propertiesȱ thatȱ mightȱ findȱ
relevanceȱ inȱ nutraceutical,ȱ pharmaceuticalȱ andȱ cosmeceuticalȱ applications.ȱ Nowadays,ȱ toȱ treatȱ ȱ
healthȱ troublesȱ linkedȱ toȱ thromboȬembolicȱcomplication,ȱmostȱofȱ theȱanticoagulantȱ treatmentsȱareȱ
heparinȬbased.ȱDespiteȱ itsȱmajorȱ anticoagulantȱ activity,ȱheparinȱ canȱ causeȱ seriousȱ adverseȱ events.ȱ
Moreover,ȱitsȱlowȱbioavailabilityȱmakesȱsuchȱaȱtreatmentȱreallyȱexpensive.ȱGivenȱtheȱrisksȱandȱhighȱ
costsȱofȱ theseȱ treatments,ȱ thereȱ isȱ aȱ compellingȱneedȱ forȱ furtherȱ investigationȱofȱnewȱ sourcesȱofȱ
anticoagulants.ȱToȱstudyȱtheȱanticoagulantȱpotentialȱofȱsulfatedȱpolysaccharidesȱfromȱmacroalgae,ȱ
differentȱ extractsȱ wereȱ preparedȱ usingȱ variousȱ extractionȱ processesȱ leadingȱ toȱ enrichedȱ
polysaccharidesȱ fractions.ȱExtractsȱ fromȱ sixȱedibleȱ seaweeds,ȱ includingȱbrownȱ (Laminariaȱdigitata,ȱ
Fucusȱvesiculosus,ȱHimanthaliaȱelongata,ȱAscophyllumȱnodosum),ȱgreenȱ(Ulvaȱlactuca),ȱandȱredȱ(Chondrusȱ
crispus)ȱmacroalgae,ȱwereȱpreparedȱandȱtheȱbiochemicalȱcompositionȱofȱeachȱextractȱwasȱdetermined.ȱ
Theȱpotentialȱanticoagulantȱactivityȱofȱeachȱextractȱwasȱalsoȱinvestigatedȱatȱdifferentȱscales,ȱfromȱtheȱ
specificȱ antithrombinȬdependentȱ pathwayȱ (antiȬXaȱ andȱ antiȬIIa)ȱ toȱ theȱ intrinsicȱ and/orȱ commonȱ
(ActivatedȱPartialȱThromboplastinȱTime),ȱextrinsicȱ(ProthrombinȱTime)ȱorȱcommonȱ(ThrombinȱTime)ȱ
anticoagulantȱ pathways.ȱ Furthermore,ȱ theȱ extractȱ anticoagulantȱ propertiesȱwereȱ comparedȱwithȱ
thoseȱofȱcommercialȱanticoagulants:ȱheparinȱandȱLovenox®.ȱToȱhaveȱaȱbetterȱunderstandingȱofȱtheȱ
structureȬfunctionȱ relationsȱ forȱ theȱ anticoagulantȱ activityȱ ofȱ sulfatedȱ polysaccharides,ȱ extractsȱ ȱ
fromȱgreenȱmacroalgaeȱ(Ulvas)ȱwereȱalsoȱpreparedȱandȱpurifiedȱaccordingȱ toȱaȱgreenȱ industrialȱ
processȱ usingȱ neitherȱ acidȱ norȱ solvent.ȱ Thoseȱ polysaccharidesȱwereȱ thenȱ submittedȱ toȱ chemicalȱ
modificationsȱ(sulfation)ȱorȱphysicalȱmodificationsȱ(depolymerizationȱassistedȱbyȱultrasoundsȱorȱionȱ
exchangeȱresin).ȱ
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andȱGudmundurȱHreggvidssonȱ1,2ȱ
1ȱ Matisȱohf,ȱReykjavik,ȱIcelandȱ
2ȱ UniversityȱofȱIceland,ȱReykjavik,ȱIcelandȱ
Intertidalȱareasȱareȱoftenȱcoveredȱwithȱalgaeȱcontainingȱaȱvarietyȱofȱcomplexȱpolysaccharidesȱasȱ
wellȱasȱ invertebratesȱharbouringȱunconventionalȱstructuralȱpolysaccharides.ȱOrganismsȱinȱtheseȱ
environmentsȱ needȱ toȱ tolerateȱ extremeȱ conditions,ȱ e.g.,ȱ waveȱ action,ȱ radiationȱ andȱ fluctuatingȱ
temperatures,ȱosmolarity,ȱandȱpH.ȱManyȱofȱtheȱadaptiveȱstrategiesȱadoptedȱbyȱtheȱorganismsȱdependȱ
onȱpolysaccharidesȱofȱdifferentȱ structuresȱandȱproperties.ȱMarineȱpolysaccharidesȱ containȱ allȱ theȱ
lignocelluloseȱ sugars,ȱbutȱ alsoȱ rareȱ sugars,ȱ e.g.,ȱdeoxyȱ sugars,ȱ sugarȱ acidsȱ andȱ sugarȱ alcohols,ȱ
whichȱareȱoftenȱcomplex,ȱbranchedȱandȱhighlyȱsubstituted.ȱAsȱtheȱpolysaccharidesȱareȱanȱabundantȱ
sourceȱofȱcarbon,ȱmicrobesȱfromȱtheȱuniqueȱintertidalȱbiotopesȱareȱexpectedȱtoȱbeȱaȱvaluableȱsourceȱ
ofȱscientificallyȱinterestingȱandȱindustriallyȱapplicableȱpolysaccharideȱprocessingȱenzymes.ȱAȱnumberȱ
ofȱgenomesȱfromȱnovelȱmarineȱbacteria,ȱisolatedȱfromȱintertidalȱareas,ȱincludingȱgeothermalȱbiotopes,ȱ
wereȱ sequenced.ȱ Followingȱ inȬdepthȱ bioinformaticȱ analysis,ȱ selectedȱ genesȱ encodingȱ variousȱ
carbohydrateȱ enzymesȱwereȱ expressedȱ includingȱ enzymesȱ capableȱofȱdegradingȱ complexȱmarineȱ
polysaccharides,ȱe.g.,ȱchondroitinȱsulfate,ȱchitin,ȱlaminarin,ȱfucoidanȱandȱalginate.ȱAmongȱthoseȱwereȱ
theȱ ΅ȬLȬfucosidaseȱAful2ȱ fromȱLitorilineaȱ aerophilaȱMAT4131;ȱ chondroitinȱ lyaseȱChoA1ȱ andȱ theȱ
sulfataseȱ SulA2ȱ fromȱ theȱArthrobacterȱ strainȱMAT3885.ȱ Bothȱ strainsȱwereȱ isolatedȱ fromȱmarineȱ
environmentsȱfollowingȱenrichmentȱonȱchondroitinȱsulfateȱcontainingȱmedia.ȱFunctionalȱanalysisȱofȱ
theȱenzymesȱrevealedȱthatȱtheȱfucosidaseȱAfuL2ȱwasȱactiveȱonȱnaturalȱsubstratesȱsuchȱasȱfucoidanȱ
fromȱ Laminariaȱ digitataȱ andȱ Fucusȱ vesiculosus.ȱ Additionȱ ofȱ theȱ sulfataseȱ SulA2ȱ improvedȱ theȱ
breakdownȱ ofȱ theȱ substrates.ȱ Furthermore,ȱ theȱ releaseȱ ofȱ fucoseȱ fromȱ seaȱ cucumberȱ derivedȱ
fucosylatedȱchondroitinȱsulfate,ȱinducedȱbyȱAfuL2,ȱwasȱaidedȱbyȱcoȬincubationȱwithȱSulA2ȱandȱtheȱ
chondroitinȱlyaseȱChoA1.ȱAccordingly,ȱtheȱmarineȱenzymesȱwereȱcapableȱofȱreactingȱwithȱsulfatedȱ
polysaccharidesȱinȱaȱconcertedȱaction.ȱ
FucosterolȱfromȱPadinaȱAustralisȱProtectsȱShȬSy5yȱ
CellsȱagainstȱAmyloidȬInducedȱNeurotoxicityȱbyȱ
EnhancingȱtheȱExpressionȱofȱNeuroglobinȱ
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Alzheimersȱ diseaseȱ (AD)ȱ isȱ aȱ neurodegenerativeȱ diseaseȱ thatȱ leadsȱ toȱ progressiveȱ lossȱ ofȱ
neuronsȱwhichȱoftenȱresultsȱinȱdeteriorationȱofȱmemoryȱandȱcognitiveȱfunction.ȱTheȱdevelopmentȱofȱ
ADȱ isȱ highlyȱ associatedȱwithȱ theȱ formationȱ ofȱ plaquesȱwithinȱ theȱ dyingȱ cellsȱ inȱ theȱ brainȱ andȱ ȱ
tanglesȱwithinȱtheȱneurons.ȱRecentȱevidencesȱhighlightedȱtheȱimportanceȱofȱneuroglobinȱ(NGB)ȱinȱ
amelioratingȱADȱbyȱprotectingȱtheȱneuronalȱcells.ȱHowever,ȱtheȱunderlyingȱprotectiveȱmechanismsȱ
remainȱ toȱbeȱelucidated.ȱThisȱ studyȱassessedȱ theȱabilityȱofȱ fucosterol,ȱaȱ compoundȱ isolatedȱ fromȱ
Padinaȱaustralis,ȱinȱinducingȱtheȱexpressionȱofȱNGBȱgeneȱinȱneuroblastomaȱcellȱline.ȱSHȬSY5Yȱcellsȱ
wereȱexposedȱtoȱdifferentȱconcentrationsȱofȱfucosterolȱinȱtheȱpresenceȱofȱbetaȬamyloid.ȱTheȱeffectȱonȱ
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apoptosisȱwasȱdeterminedȱusingȱAnnexinȱVȱFITCȱstainingȱandȱtheȱexpressionȱofȱNGBȱwasȱdeterminedȱ
usingȱ realȬtimeȱ PCRȱ basedȱ onȱ SYBRȱGreen.ȱ Flowȱ cytometryȱ confirmedȱ theȱ protectiveȱ effectsȱ onȱ ȱ
SHȬSY5Yȱcellsȱwereȱsignificantȱwhenȱ5ȱΐg/mLȱofȱfucosterolȱ(7.47%ȱdoubleȱpositiveȱforȱAnnexinȱVȱ ȱ
andȱpropidiumȱ iodideȱasȱcomparedȱ toȱ9.88%ȱ inȱnegativeȱcontrol).ȱFurthermore,ȱresultsȱ fromȱbothȱ ȱ
realȬtimeȱPCRȱandȱwesternȱblotȱshowedȱthatȱfucosterolȱsignificantlyȱinducedȱtheȱexpressionȱofȱNGBȱ
inȱSHȬSY5Yȱwithȱ4ȱfoldȱincreaseȱofȱNGBȱexpressionȱasȱcomparedȱtoȱtheȱnegativeȱcontrol.ȱFinally,ȱweȱ
showedȱthatȱinhibitionȱofȱNGBȱthroughȱaldrithiolȱsignificantlyȱdecreasedȱtheȱviabilityȱofȱSHȬSY5Yȱ
withȱ41.51%ȱofȱcellȱpopulationsȱunderȱtheȱlateȱapoptosis.ȱThisȱstudyȱhasȱthusȱprovidedȱevidencesȱthatȱ
fucosterolȱwasȱableȱtoȱprotectȱSHȬSY5YȱbyȱenhancingȱtheȱexpressionȱofȱNGB.ȱ
ProteinȱIsolationȱandȱComparisonȱfromȱVariousȱ ȱ
GreenȱSourcesȱ
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Greenȱsourcesȱlikeȱalgaeȱandȱleavesȱareȱgainingȱinterestȱasȱalternativeȱproteinȱsourcesȱforȱfoodȱ
andȱfeedȱproducts.ȱTheseȱgreenȱsourcesȱareȱbiologicallyȱdiverse,ȱrangingȱfromȱmicrocellularȱmarineȱ
organismsȱtoȱterrestrialȱmulticellularȱorganisms.ȱTheȱaimȱofȱthisȱprojectȱisȱtoȱgetȱmoreȱinsightȱintoȱtheȱ
similaritiesȱandȱdifferencesȱbetweenȱgreenȱsourcesȱandȱhowȱtheseȱdifferencesȱaffectȱproteinȱisolationȱ
andȱ theȱ technoȬfunctionalitiesȱofȱ theȱproteinȱ isolatesȱobtained.ȱProteinȱsourcesȱwereȱselectedȱ fromȱ
variousȱunicellularȱphotosyntheticȱphyla:ȱArthrospiraȱ sp.ȱ (cyanobacteria),ȱNannochloropsisȱ gaditanaȱ
(heterokontophyta)ȱandȱTetraselmisȱsp.ȱ(chlorophyta).ȱTheȱproteinȱcontentsȱofȱtheseȱmaterialsȱwereȱ
foundȱtoȱbeȱ37%,ȱ42%ȱandȱ57%ȱforȱrespectivelyȱTetraselmis,ȱNannochloropsisȱandȱArthrospira.ȱTheȱtotalȱ
carbohydrateȱcontentȱwasȱsimilarȱforȱallȱsources,ȱrangingȱfromȱ8%ȱtoȱ11%.ȱTotalȱlipidȱcontentsȱrangedȱ
fromȱ15%ȱtoȱ24%.ȱSinceȱallȱthreeȱorganismsȱwereȱproteinȬrichȱbutȱcontainedȱdifferentȱtypesȱofȱproteinsȱ
andȱcarbohydrates,ȱtheyȱareȱgoodȱmodelȱorganismsȱforȱcomparingȱproteinȱisolationȱfromȱunicellular,ȱ
greenȱsources.ȱAȱmildȱproteinȱisolationȱprocessȱwasȱdeveloped,ȱallowingȱapplicationȱofȱtheȱobtainedȱ
proteinȱisolatesȱinȱfoodȱandȱfeed.ȱAfterȱcellȱdisruptionȱ33%,ȱ61%ȱandȱ80%ȱofȱtheȱtotalȱbiomassȱproteinȱ
wasȱextractedȱasȱsolubleȱproteinȱfromȱTetraselmis,ȱNannochloropsisȱandȱArthrospira,ȱrespectively.ȱAfterȱ
furtherȱpurification,ȱtheȱtotalȱyieldȱ(5%9%)ȱandȱpurityȱ(66%74%)ȱofȱtheȱproteinȱisolatesȱwereȱsimilar.ȱ
Theȱmicroalgalȱ isolatesȱobtainedȱwereȱcolourless,ȱwhileȱ theȱ cyanobacterialȱproteinȱ isolateȱhadȱanȱ
intenseȱblueȱcolour.ȱToȱconclude,ȱtheȱdevelopedȱisolationȱprocessȱcanȱbeȱappliedȱtoȱobtainȱproteinȱ
isolatesȱfromȱvariousȱsourcesȱwithȱsimilarȱpuritiesȱandȱyields.ȱTheȱeffectsȱofȱtheȱdifferencesȱinȱproteinȱ
compositionȱandȱgrossȱcompositionȱofȱtheȱisolatesȱonȱtheȱtechnoȬfunctionalȱpropertiesȱinȱfoodȱwillȱbeȱ
assessedȱbyȱscreeningȱtheirȱsolubility,ȱemulsifying,ȱgellingȱandȱfoamingȱproperties.ȱTheseȱresultsȱwillȱ
provideȱaȱbetterȱunderstandingȱconcerningȱtheȱdifferencesȱandȱsimilaritiesȱofȱproteinsȱfromȱvariousȱ
greenȱsources.ȱ
ScreeningȱofȱNewȱAntiȬMicrobialsȱfromȱ ȱ
MarineȱBacteriaȱ
LaetitiaȱKolypczukȱ1,ȱChristineȱDelbarreȬLadratȱ1,ȱMichelȱDionȱ2,ȱDelphineȱPasseriniȱ1,ȱ
FrédériqueȱChevalierȱ1ȱandȱFrançoiseȱLeroiȱ1ȱ
1ȱ IFREMERBRM/EM3B,ȱNantes,ȱFranceȱ
2ȱ UniversityUFIP,ȱNantes,ȱFranceȱ
Marineȱenvironmentȱisȱaȱrichȱandȱrelativelyȱlittleȱstudiedȱsourceȱofȱnewȱfunctionalȱcompoundsȱ
asȱantimicrobials.ȱMarineȱbacteriaȱhaveȱdevelopedȱaȱrangeȱofȱmoleculesȱtoȱsurviveȱandȱcolonizeȱthisȱ
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veryȱcompetitiveȱandȱchallengingȱenvironment.ȱWeȱhaveȱanȱimportantȱandȱoriginalȱcollectionȱofȱmoreȱ
thanȱ4000ȱmarineȱbacteriaȱstrainsȱisolatedȱfromȱdeepȬseaȱhydrothermalȱvents,ȱfromȱseafoodȱproducts,ȱ
fromȱmicroalgaeȱcultureȱandȱfromȱanȱhypersalineȱlakeȱofȱKenya.ȱTheȱaimȱofȱourȱstudyȱisȱtoȱscreenȱourȱ
collectionȱ toȱ discoverȱ innovativeȱ antiȬmicrobialȱ activitiesȱ toȱ fightȱ theȱ growingȱ threatȱ ofȱ broadȱ
spectrumȱantibioticȱresistantȱinfectionsȱinȱhumanȱandȱanimalsȱhealth.ȱAllȱofȱourȱbacteriaȱareȱscreenedȱ
againstȱ15ȱselectedȱtargetsȱbacteria,ȱaȱrangeȱofȱGramȬpositiveȱandȱGramȬnegativeȱbacteria,ȱpathogensȱ
forȱhuman,ȱforȱaquacultureȱorganismsȱorȱinvolvedȱinȱfoodȱspoilage.ȱOurȱfirstȱresultsȱareȱpromising.ȱ
CollagenȱfromȱMarineȱSponges:ȱComparativeȱ ȱ
StudiesȱonȱTheirȱMorphologicalȱandȱ ȱ
BiochemicalȱCharacterizationȱ
LetoȬAikateriniȱTziveleka,ȱEvangeliaȱFoufa,ȱEfstathiaȱIoannouȱandȱVassiliosȱRoussisȱ
DepartmentȱofȱPharmacognosyȱandȱChemistryȱofȱNaturalȱProducts,ȱFacultyȱofȱPharmacy,ȱ ȱ
UniversityȱofȱAthens,ȱAthens,ȱGreeceȱ
Marineȱorganismsȱhaveȱbeenȱprovenȱanȱ inexhaustibleȱsourceȱofȱpotentȱbioactiveȱcompounds.ȱ
Betweenȱ theȱ diverseȱ andȱmultipleȱ pharmacologicalȱ propertiesȱ ofȱmarineȱmetabolites,ȱ bioactiveȱ
naturalȱmacromoleculesȱhaveȱgainedȱinterest,ȱsinceȱsuchȱbiomacromoleculesȱpossessȱaȱwideȱrangeȱofȱ
biomedicalȱapplications.ȱCollagenȱisȱaȱubiquitousȱhighȱmolecularȱweightȱfibrousȱproteinȱfoundȱinȱallȱ
multicellularȱ organisms.ȱCollagenȱpolypeptideȱ chainsȱ areȱ organizedȱ inȱ threeȱ ΅Ȭhelicesȱwrappingȱ
aroundȱoneȱanotherȱformingȱitsȱcharacteristicȱtripleȱhelixȱtertiaryȱstructure.ȱThisȱnaturalȱbiomaterialȱ
hasȱaȱwideȱrangeȱofȱapplicationsȱinȱtheȱhealthȬrelatedȱfields.ȱThreeȱspeciesȱofȱmarineȱdemosponges,ȱ
Axinellaȱcannabina,ȱSuberitesȱcarnosusȱandȱPlakortisȱsimplex,ȱallȱcollectedȱ fromȱ theȱAegeanȱSea,ȱwereȱ
comparativelyȱstudiedȱforȱtheȱdeterminationȱofȱtheirȱtotalȱcollagen,ȱintercellularȱcollagenȱandȱsponginȱ
contents.ȱ Theȱ isolatedȱ collagensȱ wereȱ morphologically,ȱ physicochemicallyȱ andȱ biochemicallyȱ
characterized.ȱ Theȱ yieldȱ ofȱ totalȱ collagen,ȱ intercellularȱ collagenȱ andȱ sponginȱ wasȱ respectively,ȱ ȱ
12.6%,ȱ 0.1%,ȱ andȱ 4.2%ȱ dryȱweightȱ forȱ A.ȱ cannabinaȱ andȱ 5.0%,ȱ 0.4%,ȱ andȱ 10.4%ȱ dryȱweightȱ forȱ ȱ
S.ȱ carnosus,ȱwhileȱ forȱP.ȱ simplexȱonlyȱ0.8%ȱdryȱweightȱofȱ sponginȱwasȱ isolated.ȱLightȱmicroscopyȱ
observationsȱshowedȱfibrousȱstructures,ȱwhileȱscanningȱelectronȱmicroscopyȱconfirmedȱtheȱpresenceȱ
ofȱcollagenȱinȱtheȱisolatedȱsamples.ȱTheȱmeasuredȱIRȱspectraȱwereȱcharacteristicȱforȱproteinsȱofȱtheȱ
collagenȱclass.ȱTheȱacidȬbaseȱpropertiesȱofȱ theȱmaterialȱwereȱ investigatedȱbyȱ titration,ȱwhichȱalsoȱ
showedȱthatȱspongeȱcollagenȱwasȱinsolubleȱinȱdiluteȱacidȱmedia,ȱwhileȱdispersionȱofȱcollagenȱwasȱ
facilitatedȱinȱdiluteȱbasicȱmedia.ȱSinceȱcollagenȱfromȱcattleȱentailsȱtheȱrisksȱofȱallergicȱreactionsȱandȱ
possibleȱ connectiveȱ tissueȱ disorders,ȱ suchȱ asȱ arthritisȱ andȱ lupus,ȱ andȱmoreȱ seriously,ȱ ofȱ bovineȱ
spongiformȱencephalopathyȱandȱ transmissibleȱ spongiformȱencephalopathy,ȱaȱ saferȱ sourceȱ canȱbeȱ
marineȱsponges.ȱOurȱresultsȱsuggestȱthat,ȱifȱefficientȱaquacultureȱcanȱbeȱestablished,ȱA.ȱcannabinaȱandȱ
S.ȱcarnosusȱshouldȱbeȱconsideredȱasȱalternativeȱsourcesȱofȱcollagen.ȱ
ComparisonȱofȱMicrowaveȬȱandȱFreezeȬDryingȱofȱ
SargassumȱmuticumȱforȱFucoxanthinȱExtractionȱ
ElenaȱM.ȱBalboaȱ1,2,ȱNoeliaȱFlórezȱ1,2,ȱEnmaȱCondeȱ1,2,ȱAndrésȱMoureȱ1,2ȱandȱHerminiaȱDomínguezȱ1,2ȱ
1ȱ DepartmentȱofȱChemicalȱEngineering,ȱFacultyȱofȱSciences,ȱUniversityȱofȱVigoȬCampusȱOurenseȱAsȱLagoasȱ
s/n,ȱ32004ȱOurense,ȱSpainȱ
2ȱ CITIȬUniversidadeȱdeȱVigo,ȱParqueȱTecnolóxicoȱdeȱGalicia,ȱRúaȱGaliciaȱn°ȱ2,ȱ32900ȱOurense,ȱSpainȱ
Sargassumȱmuticumȱ (Yendo)ȱ Fensholtȱ isȱ anȱ invasiveȱ brownȱmacroalgaȱ inȱ Europeanȱwaters.ȱ ȱ
Inȱorderȱtoȱcontrolȱitsȱexpansionȱandȱbecauseȱitsȱeradicationȱisȱnotȱfeasible,ȱhugeȱamountsȱofȱalgalȱ
biomassȱareȱcollectedȱfromȱcoastalȱwatersȱwithȱanyȱvaluableȱdestinationȱbutȱtheȱdirectȱapplicationȱtoȱ
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agriculturalȱlands.ȱS.ȱmuticumȱ(Sm)ȱbiomassȱisȱavailableȱandȱsusceptibleȱtoȱbeȱvalorizedȱtoȱobtainȱnewȱ
andȱactiveȱfractionsȱandȱcompoundsȱforȱcosmetic,ȱpharmaceuticalȱandȱfoodȱindustries.ȱAsȱaȱbrownȱ
macroalgae,ȱSmȱisȱaȱpotentialȱsourceȱforȱcarotenoidsȱextraction,ȱasȱfucoxathin.ȱSeveralȱactivitiesȱforȱ
thisȱ pigmentȱ haveȱ beenȱ reported:ȱ antidiabetic,ȱ cholesterolȬmetabolismȱ control,ȱ antiȬobesity,ȱ
antioxidant,ȱ cancerȱ cellsȱ antiȬproliferation,ȱ andȱ antiȬinflamatoryȱ [1].ȱ FucoxanthinȬcontainingȱ extractsȱ
haveȱbeenȱobtainedȱbyȱabsoluteȱethanolȱextractionȱofȱ freezeȬdriedȱSmȱasȱpreviouslyȱ reportedȱ [2].ȱ
RecentȱdataȱshowedȱanȱincreasedȱavailabilityȱofȱtheȱcomponentsȱofȱSmȱalgalȱmaterialȱbyȱmicrowaveȱ
extraction,ȱ causedȱ byȱ cellȱ wallȱ structureȱ destructionȱ [3].ȱ Therefore,ȱ microwaveȱ extractionȱ wasȱ
proposedȱasȱaȱpreparativeȱprocessȱbeforeȱfucoxanthinȱextractionȱandȱasȱalternativeȱtoȱfreezeȬdrying.ȱ
Smȱwasȱ collectedȱ (Julyȱ 2012,ȱ PraiaȱMourisca,ȱ Pontevedra,ȱ Spain)ȱwashedȱ andȱ storedȱ untilȱ use.ȱ ȱ
Aȱmultimodeȱmicrowaveȱextractorȱ(NEOSȬGR,ȱMilestoneSrl,ȱItaly)ȱwasȱusedȱforȱalgalȱdryingȱbyȱusingȱ
differentȱ twoȬstepsȱ combinationsȱofȱ timeȬpowerȱprofilesȱ (510ȱmin/200800ȱW).ȱMicrowaveȬdriedȱ ȱ
Smȱ samplesȱwereȱ subjectedȱ toȱ ethanolȱ extractionȱ andȱ resultingȱ extractsȱwereȱ comparedȱ toȱ thoseȱ
obtainedȱfromȱfreezeȬdriedȱSmȱ [2].ȱDifferencesȱonȱsolublesȱandȱ fucoxanthinȱextractionȱyieldsȱwereȱ
determinedȱgravimetricallyȱandȱbyȱHPLCȱusingȱaȱfucoxanthinȱstandard,ȱrespectively.ȱTotalȱphenolicȱ
contentȱwasȱmeasuredȱ gȱ gallicȱ acidȱ equivalents/gȱ extractȱ [4],ȱ andȱ radicalȱ scavengingȱ capacityȱ ofȱ
extractsȱwasȱexpressedȱasȱgȱTrolox/gȱ[5]ȱextractȱandȱasȱIC50,ȱDPPHȱ(g/L)ȱ[6].ȱResultsȱareȱdiscussedȱ
consideringȱtheȱmoistureȱofȱinitialȱSmȱandȱtheȱpreferredȱuseȱofȱcheaperȱandȱefficientȱtechnologiesȱandȱ
solventȱreduction.ȱ
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DifferentȱMethodsȱFucoidanȱExtractionȱfromȱ
Sargassumȱmuticumȱ
NoeliaȱFlórezȱ1,2,ȱMaríaȱParadaȱ1,2,ȱElenaȱM.ȱBalboaȱ1,2,ȱM.ȱJ.ȱGonzálezȬMuñozȱ1,2ȱ ȱ
andȱHerminiaȱDomínguezȱ1,2ȱ
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Sargassumȱmuticumȱ (Sm)ȱ isȱ aȱmarineȱ brownȱ seaweedȱ thatȱ containsȱ alginate,ȱ laminaranȱ andȱ
sulfatedȱpolysaccharidesȱknownȱasȱfucoidans.ȱFucoidansȱareȱfoundȱinȱtheȱcellȱwallsȱbutȱtheȱamountȱ
variesȱseasonallyȱandȱdependsȱprimarilyȱonȱtheȱalgaeȱspecies.ȱStudiesȱhaveȱindicatedȱthatȱfucoidansȱ
areȱincreasingȱpharmaceuticalȱinterestȱdueȱtoȱtheirȱversatileȱbioactivityȱ(1).ȱAnticoagulant,ȱantitumor,ȱ
antiviral,ȱantiinflamatoryȱactivitiesȱhaveȱbeenȱstudiedȱ (2).ȱCrudeȱ fucoidansȱcanȱbeȱextractedȱ fromȱ
brownȱalgaeȱwithȱdifferentȱtechnologies;ȱhydrothermalȱprocessingȱ(3)ȱandȱenzymaticȱhydrolysisȱ(4)ȱ
areȱsuitableȱforȱtheȱfractionationȱofȱvegetalȱbiomass.ȱDuringȱtheseȱprocesses,ȱsimultaneousȱextractionȱ
andȱdepolymerisationȱofȱtheȱfucoidanȱtakeȱplace.ȱInȱthisȱstudy,ȱtwoȱaqueousȱextractionȱmethodsȱhaveȱ
beenȱproposedȱandȱcomparedȱforȱtheȱsolubilizationȱandȱextractionȱofȱpolysaccharideȱcomponentsȱandȱ
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fractionsȱwithȱ antioxidantȱ propertiesȱ fromȱ theȱ invasiveȱ brownȱ algaȱ Sargassumȱmuticum.ȱ Liquorsȱ
obtainedȱfromȱautohydrolysisȱandȱenzymaticȱmethodsȱwereȱanalyzedȱandȱcompared.ȱS.ȱmuticumȱwasȱ
collectedȱinȱPraiaȱdaȱMouriscaȱ(Pontevedra,ȱSpain)ȱinȱJuneȱ2012,ȱwashedȱwithȱwaterȱandȱstoredȱatȱ ȱ
ƺ18ȱ°Cȱbeforeȱuse.ȱSmȱwasȱmixedȱwithȱwaterȱatȱaȱliquid:solidȱratioȱofȱ30:1ȱ(w/w,ȱdryȱbasis)ȱandȱheatedȱ
inȱaȱstainlessȱsteelȱreactorȱupȱtoȱ170ȱ°Cȱ(ParrȱInstr.ȱCo.,ȱMoline,ȱIL,ȱUSA),ȱtheȱreactorȱwasȱquicklyȱ
cooledȱandȱtheȱliquidȱandȱsolidȱphasesȱwereȱseparatedȱbyȱfiltration.ȱTheȱresidualȱalginateȱinȱliquidȱ
phaseȱwasȱprecipitatedȱ byȱ addingȱ 1%ȱCaCl2ȱ (3).ȱEnzymaticȱhydrolysisȱwasȱperformedȱwithȱ twoȱ
diěerentȱenzymesȱunderȱdiěerentȱconditions.ȱLiquorsȱfromȱbothȱprocessesȱwereȱstoredȱatȱƺ18ȱ°Cȱuntilȱ
analysis.ȱ Theȱ extractionȱ yieldȱwasȱ gravimetricallyȱmeasuredȱ andȱ theȱ glucose,ȱ xylose,ȱ galactose,ȱ
arabinoseȱandȱfucoseȱcontentȱwasȱdeterminedȱbyȱHPLCȱandȱsulfateȱcontentȱbyȱgelatinȬBaCl2ȱmethod.ȱ
PurificationȱwithȱResinsȱofȱtheȱPhlorotanninsȱinȱtheȱ
ExtractsȱObtainedȱbyȱMicrowaveȱHydrodiffusionȱandȱ
Gravityȱ(Mhg)ȱofȱSargassumȱmuticumȱ
MaríaȱParadaȱ1,2,ȱNoeliaȱFlórezȱ1,2,ȱElenaȱM.ȱBalboaȱ1,2ȱandȱHerminiaȱDomínguezȱ1,2ȱ
1ȱ UniversityȱofȱVigo,ȱOurense,ȱSpainȱ
2ȱ CitiȬUniversityȱofȱVigo,ȱOurense,ȱSpainȱ
Sargassumȱmuticumȱ (Sm)ȱ isȱ anȱ invasiveȱ brownȱmacroalgaeȱ inȱ theȱAtlanticȱ coasts.ȱDifferentȱ
aqueousȱ basedȱ extractionȱ processesȱ haveȱ beenȱ triedȱ toȱ obtainȱ solubleȱ fractionsȱ fromȱ thisȱ algae,ȱ
includingȱ pressurizedȱ hotȱwaterȱ extraction,ȱ enzymeȱ assistedȱ aqueousȱ extractionȱ andȱmicrowaveȱ
hydrodiffusionȱ andȱ gravityȱ (MHG).ȱ MHGȱ wasȱ selectedȱ onȱ theȱ basisȱ ofȱ itsȱ simplicityȱ andȱ theȱ
possibilityȱofȱusingȱwaterȱasȱsolventȱorȱtoȱperformȱaȱsolventȱfreeȱprocess.ȱInȱthisȱstudyȱwasȱtoȱrecoverȱ
phenolicȱcompoundsȱwithȱantioxidantȱactivityȱandȱaȱvarietyȱofȱbiologicalȱactionsȱfromȱSm,ȱinȱaȱMHGȱ
equipmentȱandȱtheȱselectiveȱrecoveryȱandȱconcentrationȱofȱtheȱphenolicȱcompoundsȱfromȱtheȱliquidȱ
phaseȱseparatedȱhasȱbeenȱproposed.ȱSmȱwasȱcollectedȱinȱCapeȱEstaiȱ(Pontevedra,ȱSpain)ȱinȱJuneȱ2012,ȱ
wasȱwashedȱwithȱtapȱwater,ȱfreezedȱandȱstoredȱinȱclosedȱplasticȱbagsȱatȱƺ20ȱ°Cȱuntilȱuse.ȱOperationȱinȱ
microwaveȱNEOSȬGRȱextractorȱ(MilestoneȱS.r.l.,ȱItaly)ȱwasȱcarriedȱout.ȱExtractionȱwasȱperformedȱinȱ
theȱpresenceȱofȱlightȱinȱanȱopenȱsystemȱatȱmaximumȱtemperatureȱofȱ100ȱ°C.ȱUnderȱtheseȱconditions,ȱ
theȱphenolicȱ compoundsȱ couldȱ beȱ stable,ȱ andȱ itȱ isȱ alsoȱ expectedȱ thatȱphloroglucinolȱderivativesȱ
wouldȱ notȱ beȱ affected.ȱCombinationsȱ ofȱ irradiationȱ powerȱ andȱ timeȱ duringȱ operation,ȱ phenolicȱ
compoundsȱandȱradicalȱscavengersȱwereȱstudied.ȱSubsequentȱpurificationȱinȱcommercialȱfoodȱgradeȱ
nonȱ ionicȱ polymericȱ resinsȱwasȱ accomplished.ȱAdsorptionȱ ontoȱ nonȬionicȱ foodȱ gradeȱ polymericȱ
resinsȱandȱfurtherȱdesorptionȱwithȱ68%ȱaqueousȱethanolȱsolutionsȱwereȱperformedȱoperatingȱunderȱ
previouslyȱselectedȱoperationalȱconditions.ȱSeveralȱcommercialȱfoodȱgradeȱresinsȱwereȱscreenedȱwithȱ
theȱaimȱofȱselectingȱtheȱmostȱsuitedȱforȱtheȱpracticalȱrecoveryȱofȱphenolicȱcompoundsȱwithȱradicalȱ
scavengingȱactivity.ȱUnderȱ theȱoptimizedȱadsorptionȬdesorptionȱconditionsȱaȱpowderedȱyellowishȱ
productȱwithȱ30%ȱphologlucinolȱ content,ȱexpressedȱasȱgȱPGE/100ȱgȱ extract,ȱwasȱobtainedȱandȱ theȱ
radicalȱscavengingȱcapacityȱofȱoneȱgramȱofȱproductȱwasȱequivalentȱtoȱ1ȱgȱofȱTrolox.ȱ
MultiȱComponentȱExtractionȱfromȱ ȱ
ScottishȱMacroalgaeȱ
KirstyȱBlackȱ1,2ȱ
1ȱ MarineȱBiopolymersȱLimited,ȱAyrshire,ȱUKȱ
2ȱ StrathclydeȱUniversity,ȱGlasgow,ȱUKȱ
MarineȱBiopolymersȱLimitedȱ(MBL)ȱisȱanȱSMEȱfoundedȱinȱlateȱ2009ȱspecialisingȱinȱtheȱextractionȱ
ofȱcomponentsȱfromȱindigenousȱScottishȱseaweeds.ȱMBLȱhasȱdevelopedȱaȱdisruptiveȱprocessȱforȱtheȱ
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extractionȱofȱalginate,ȱtypicallyȱtheȱlargestȱcomponentȱinȱbrownȱseaweeds,ȱreducingȱmanufacturingȱ
timeȱfromȱ24ȱhȱorȱmoreȱinȱaȱtraditionalȱprocessȱtoȱlessȱthanȱ12ȱh.ȱAlthoughȱitsȱinitialȱmainȱfocusȱisȱ
alginate,ȱMBLȱintendsȱtoȱalsoȱbringȱaȱrangeȱofȱother,ȱhighȱvalue,ȱseaweedȱcomponentsȱtoȱtheȱmarket,ȱ
includingȱpolysaccharidesȱsuchȱasȱLaminarin,ȱandȱFucoidan.ȱTheȱcompanyȱisȱalsoȱinvolvedȱinȱtheȱEUȱ
FP7ȱproject,ȱSeaBioTech,ȱandȱ isȱ researchingȱaȱ rangeȱofȱmicrobialȱorganismsȱandȱ theirȱmetabolitesȱ ȱ
asȱwellȱ asȱotherȱ algaeȱderivedȱ compoundsȱwithȱ theȱ aimȱofȱ alsoȱ commercialisingȱ theseȱ intoȱhighȱ ȱ
valueȱproducts.ȱ
PreparationȱofȱSemisyntheticȱDerivativesȱofȱ
BromosphaerolȱandȱEvalutionȱofȱTheirȱ ȱ
AntifoulingȱActivityȱ
KyriakosȱProussisȱ1,2,ȱEfstathiaȱIoannouȱ1,ȱTheodoraȱCalogeropoulouȱ2,ȱSilviaȱMorganaȱ3,ȱ ȱ
VeronicaȱPiazzaȱ3,ȱMarcoȱFaimaliȱ3,ȱMariaȱProtopapaȱ4,ȱSkarlatosȱDedosȱ4,ȱGeorgeȱVerriopoulosȱ4ȱ
andȱVassiliosȱRoussisȱ1ȱ
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Biofoulingȱrepresentsȱoneȱofȱtheȱmostȱseriousȱproblemsȱinȱmodernȱmaritimeȱindustriesȱandȱitsȱ
controlȱisȱoneȱofȱtheȱbiggestȱchallengesȱofȱmarineȱbiotechnology.ȱInȱsearchȱofȱecologicallyȱfriendly,ȱ
biodegradableȱ antifoulingȱ agents,ȱaȱnumberȱofȱmarineȱnaturalȱproductsȱwereȱ evaluatedȱ forȱ theirȱ
inhibitoryȱ activityȱ againstȱ theȱ settlementȱ ofȱ cypridsȱ ofȱ Balanusȱ amphitrite.ȱ Amongȱ them,ȱ theȱ
brominatedȱ diterpeneȱ bromosphaerolȱ (1),ȱ isolatedȱ asȱ theȱ mainȱ constituentȱ ofȱ theȱ redȱ algaȱ
Sphaerococcusȱcoronopifolius,ȱexhibitedȱprominentȱinhibitoryȱactivityȱcoupledȱwithȱnegligibleȱtoxicityȱ
againstȱ theȱbarnacleȱnaupliiȱ [1].ȱToȱgainȱ anȱ insightȱonȱ theȱ structuralȱ featuresȱ responsibleȱ forȱ theȱ
antifoulingȱpropertiesȱofȱbromosphaerolȱandȱ toȱ furtherȱ improveȱ itsȱselectivityȱ indexȱandȱeffectiveȱ
incorporationȱ inȱ marineȱ paints,ȱ aȱ numberȱ ofȱ structuralȱ analoguesȱ (212)ȱ wereȱ designedȱ andȱ
synthesized.ȱTheȱnewȱderivativesȱareȱcurrentlyȱbeingȱevaluatedȱforȱtheirȱinhibitoryȱactivityȱagainstȱ
theȱsettlementȱofȱbarnacleȱcypridsȱandȱforȱtheirȱtoxicityȱagainstȱbarnacleȱnauplii.ȱ
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